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(54) TiUe: DIAZEPINOINDOLE DERIVATIVES AS KINASE INHIBITORS 




(57) Abstract: Protein kinase, such as CHK-I, inhibiting tricyclic compounds of the fol- 
lowing formula (wherein R^, R? and R'^ are as defined in the specification) pharmaceutical 
compositions containing effective amounts of said compounds or their salts are useftil as a 
single agent or in combination with an anti -neoplastic agent or therapeudc radiation hav- 
ing an anti-neoplastic effect for treating diseases or conditions, such as cancers. 
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TRICYCLIC COMPOUNDS PROTEIN KINASE INHIBITORS FOR ENHANCING THE 
EFFICACY OF ANTI-NEOPLASTIC AGENTS AND RADIATION THERAPY 

Field of The invention 

This invention relates to novel tric^dic compounds of fbnnula I that Inhibit protein 

5 kinases, preferably CHK-1. The invention further relates to phamnaceutical connpositions 
containing such compounds, and to methods for the treatment of a condition which can be treated 
by the inhibition of protein kinases, preferably CHK-1 , In a mammal by administering effective 
amounts of such compounds in conjunction with an anti-neoplastic agent a radiation therapy, or 
as a single agent 

10 Backoround of The Invention 

A eukaryotic cell cycle has a carefully regulated progression of phases: initial gap (Gi), 
DNA synthesis (S), secondary gap (G2), and mitosis (M). Gi, S and G2 are known as interphase. 
In Gi, the cell, whose biosynthetic pathways were slowed during mitosis, resumes a high rate of 
RNA and protein .biosynthesis. The S phase begins when DNA synthesis starts and ends when 

15 the DNA content of the nucleus has been replicated. The cell then enters G2 where again RNA 
and protein biosynthesis occur. Following G2, the cell enters M phase that begins with nuclear 
division and ends with the complete division of the cytoplasm into two daughter cells. This marks 
the beginning of interphase for the new cells. Non-dividing cells exist at Go, a time following 
mitosis and before DNA synthesis. 

20 " Checkpoint enzymes, such as the serine/threonine protein kinase called checkpoint 
kinase 1 (CHK-1 or p56CHK-1), are responsible for maintaining the order and fidelity of events in 
the cell cycle. CHK-1 transduces signals from the DNA damage sensory complex to inhibit 
activation of Cdc2-cyclin B complex which promotes mitotic entry {Science, 277, 1501-1505 
(1997); Science, 277, 1497-1501 ((1997)). In eukaryotes, Cdc2 is known as Cdk1 (cyclin- 

25 dependent kinase 1). CHK-1 regulates Cdc25, a dual specificity phosphatase that activates Cdc2. 
Thus, CHK-1 serves as the direct link between the G2 checkpoint and the negative regulation of 
Cdc2. 

Healthy cells have both the Gi and G2 checkpoints and their associated repair processes 
to ensure viability after treatment of DNA damage (chemotherapy and/or radiation). Cancer cells, 

30 however, rely exclusively on the G2 checkpoint and its associated repair processes in order to 
remain viable and to continue replication. Abrogation of the G2 checkpoint would leave cancer 
cells with no means to delay progression into mitosis following DNA damage. Inactivation of 
CHK-1 has been shown to abrogate G2 arrest induced by DNA damage inflicted by either 
anticancer agents or endogenous DNA damage. In addition, inactivation of CHK-1 results in 

35 preferential killing of the resulting DNA damaged, checkpoint defective cells {Cell, 91,. 865-867 
(1997); Science, 277, 1450-1451 (1997); Nature, 363, 368-371 (1993); /Wo/ec. Biol, Cell, 5, 147- 
160 (1994)). Therefore there is a need for small molecule inhibitors of CHK-1 to preferentially 
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abrogate the G2 checkpoint over Gi and to effectivety remove the only checkpoint control found 
in many types of cancers. When administered during the course of a DMA damaging event, such 
as chemotherapy employing anti-neoplastic agents, radiation therapy, immunotherapies and 
antlangiogenic therapies, a CHK-1 inhibitor can sensitize cancer cells thereby triggering damage- 

5 mediated apoptosis. Therefore there is a need for a combination therapy involving CHK-1 inhibitor 
in the course of a DNA damaging event. 

Since protein kinases are ubiquitous and inten'elated, selective modulation of a single 
kinase, such as CHK-1, or family of kinases may not result in an effective therapeutic treatment. 
There is therefore a need for small molecule inhibitors to influence one or more targeted protein 

10 kinases whose inhibition, taken as a whole, would produce ttie desired therapeutic treatment 
Attiiough kinase selectivity and its relation to generalized toxicity are important, therapeutic 
efficacy may rely on the inhibition of more ttian one protein kinase. Chemical core structures that 
can be suitably appended to interact selectively and potently with targeted protein kinases 
represent a valuable tool for drug discovery and scientific research. Therefore tiiere is a need for 

15 such a core structure as an inhibitor of one. or more protein kinases. Whether administered as a 
single agent or as co-tiierapy, tiie protein kinase inhibitors, such as CHK-1 inihibitors, of the 
present invention could prove beneficial in tiie ti^eatment of a number of human diseases, such as 
cancer. 

Certain CHK-1 inhibitors have been proposed for cancer ttierapy (see Sanchez, Y. etal. 
20 (1997) Science 277: 1497-1501 and Flaggs, G. et. al. (1997) Current Biology 7:977-986; U.S. 
Patent Nos. 6,413,755, 6,383,744, and 6,211,164; and International Publication Nos. WO 
01/16306, WO 01/21771, WO 00/16781. and WO 02/070494). 

SUMMARY OF THE INVENTION 

An object of the invention is to provide compounds that inhibit the activity of one or more 
25 protein kinases, such as CHK-1 . 

In a general aspect, the invention relates to a protein kinase inhibitor, preferably CHK-1 
inhibitor, tricyclic compounds of tiie Formula I: 

H 



\ 




wherein: 
30 X is =0 or =S; 

A is =CR^- or =N-; 
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15 



20 



25 



30 



35 



The group -Y-Z- has the formula -O-CH2- or -N=CH-; 
is: 

(a) (CrCe)alkyl; 

(b) -C(=0)-R': 

(0) -C(=0)-NR°R^: or 

(d) R^, or R^, (C2-C8)alkenyl, or (C2-C8)allcynyl {wherein each of said (C2-C8)all(enyl or 
(C2-C8)alkynyl is unsubstituted or substituted with one to four substituents independently selected 
from the group consisting of F, CI, OH, -NH2, R^°, and R**^}; 

R^is 

a) H, OH, or (Ci-C8}alkyl; 

b) -C{=0)-R^ 

c) -(C=S)-R^ or -{C=S)-NR^"'r"; or 



d)R^''orR 
R'is 

[a) {Ci-C8)alkyl; 
;b) -C(=0)-R"; 

[c) -C(=0)-NR"r"; 

[d) -NR'^-C(=0)-R^^ . 

[e) -NR^-SOzR^'; 

[f) -NR^®-S0„-NR^R^' {wherein n is 1 or 2}; 

[g) -NR^-(C=S)-R^^ or -NR^-(C=S)-NR^R^'*; 

[h) R^, (C2-C8)all<enyl, or {C2-C8)alkynyl {wherein each of said R' (C2-C8)alkenyl or 
(C2-C8)ali<ynyl is unsubstituted or substituted with one to four substituents independently selected 
from the group consisting of -(C=0)-0-(Ci-C8)alkyl, -0-(C=0)-(Ci-C8)aIl<yl, -(C=OHCi-Ce)alkyl, 
R*", R'*\ and R"^}; 

« 

[i) R^^ -NH2, -NH((CrC8)alkenyl). -NH((C2-C8)alkynyl), -N((Ci-C8)alkyl)((CrC8)alkenyl), or 
-N({Ci-C8)alkyl)((C2-C8)alkynyl) {wherein each of said R^® (C2-C8)ali^enyl or (C2-C8)all<ynyl is 
unsubstituted or substituted with one to four substituents independently selected from the group 
consisting of R^° R^\ and R^^}; or 

a) R'': 

R^ is selected from the group consisting of H, F, Br, CI, and (CrC8)alkyl; 

R^ is selected from the group consisting of H, (CrC8)alkyl, (Ci-C8)alkyl-0-. and R^^; 

Each R^ and R^ are independently selected from the group consisting of H, (Ci-C8)alkyl, 

and R^^; 

R^ is selected from the group consisting of (Ci-C8)alkyl, (C2-C8)alkenyl. (C2-08)alkynyl, 
-NH2, R^^ and R^^; 



39. 
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Each of and R^^ are independently selected from the group consisting of H, 

(CrC8)alkyl. and R^; 

R^^ is selected from the group consisting of H. OH, (Ci-C8)alkyl. (Ci-Csjalkyl-O^ and R^; 
R^^ is H or (Ci-C8)alkyl; 

5 R^"^ is selected from the group consisting of H. (Ci-C8)alkyl, -CH2-(C=0)-0-(Ci-C8)alkylt 

and R^®; 

R^^ is H or {CrC8)alkyl; 

R^° is selected from the group consisting of H, (Ci-C8)aU<yli (CrC6)alkenyl, (CrC8)alkynyl, 
-NH2. R^. and R^^; 

10 wherein each of said R^^ and R^^ (C2-C8}alkenyl or (C2-C8)alkynyl is unsubstituted or 

substituted with one to four substituents independently selected from the group consisting of R'^^ 
R'*\ and R^^^; 

R^^ Is selected from the group consisting of H, (Ci-Ca)alkyl, and R^^ 
R^^is (Ci-C8)alkyl orR^; 

15 R^^, R^, and R^^ are independently selected from the group consisting of H, (Ci-C8)alkyl, 

and R^^ 

R^, R^^ and R^^ are independently selected from the group consisting of H, (Ci-C8)alkyl, 

and R^®; 

R^® is H or (Ci-C8)alkyl; 

20 R^ is selected from the group consisting of -C(=0)-0-C(CH3)3, (Ci-C8)alkyl. 

(C3-Cio)cycloalkyl, (C2-Cio)heterocyclyl, (C6-Cio)aryI, and (Ci-Cio)heteroaryl; 

or R^^ and R^® may optionally be taken together with the nitrogen to which they are 
attached to form a 5 to 8-membered heteroaryl or heterocyclyl ring; 

R^^ is selected from the group consisting of (Ci-C8}alkyl, (C3-Cio)cycloalkyl, 
25 (C2-Cio)heterocyclyl, (Ce-Cio)aryl, and (Ci-Cio)heteroaryl; 

R^° is selected from the group consisting of (Ci-C8)alkyl, (C3-Cio)cycloalkyl, 
(C2-Cio)heterocyclyl, (C6-Cio)aryl, and (Ci-Cio)heteroaryl; 
R^ is H or (CrC8)alkyl; 

R^ is (Ci-C8)alkyl, (C3-Cio)cycloalkyl. (C2-Cio)heterocyclyl, (C6-Cio)aryl, or 
30 (CrCio)heteroaryl; 

or R^® and R^ may optionally be taken together with the nitrogen to which they are 
attached to form a 5 to 8-membered heteroaryl or heterocyclyl ring; 
R^^ is H or (CrC8)alkyl; 

R^^ is independently selected from the group consisting of (CrC8)alkyl, (C3-Cio)cycloalkyl, 
35 (C2-Cio}heterocyclyl, (C6-Cio)aryl, and (Ct-Cio)heteroaryl; 

or R^^ and R^^ may optionally be taken together with the nitrogen to which they are 
attached to form a 5 to 8-membered heteroaryl or heterocyclyl ring; 
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is (Ci-C8)alkyl. {C3-Cio)cycloallcyl, (CrCio)heterocyclyl, (C6-Cio)aryl, or 
(Ci-Cio)heteroaryl; 

is (Ci-C8)allcyl, (C3-Cio)cycloallcyl, (C2-Cio)heterocyclyl, (C6-Cio)aryl, or 
(Ci-Cio)heteroaryl; 

5 Each R^ is independently selected from the group consisting of H, F, CI, Br, I, CN, OH, 

NO2, -NH2. -NH-C(=0)-0-C(CH3)3. and CF3; 

Each R^ is independently selected from the group consisting of (C3-Cio)cycloalkyl, 
(C2-Cio)heterocyclyl, (C6-Cio)aryl, and (Ci-Cio)heteroaryl; 

Each R^^ is independently selected from the group consisting of: 
10 (a) -NR^^R^i and 

(b) R^^-O-; 

is R^®-SOn-; wherein n is 0,1. or 2 when -SOn- is bonded to R^® via an R^° carbon 
atom, or wherein n is 1 or 2 when -SOn- is bonded to R^® via an R^ ring nitrogen atom; 
R^^ is R^R^°N-Sbn-; wherein n is 1 or 2; 
15 v^erein each of said (Ci-C8)alkyl, wherever it occurs in any of said R\a)-(d), R^(a)-(d), 

R^(a)-G), R^, R^^, R^, or R^®, is unsubstituted or substituted with one to four substltuents 
independently selected from the group consisting of (C2--C8)alkenyl, R"*^, R^\ and R^^; 

wherein each of said (C3-Cio)cycloallcyl, (CrCio)heterocyclyl, (C6-Cio)aryl, or 
(Ci-Cio)heteroaryl, wherever it occurs in said R^, R^^, R^®, or R^, is independently unsubstituted 
20 or substituted with one to four substltuents independently selected from R"^^; 

R'*^ is selected from the group consisting of (CrC8)alkyl, R'*\ R^^, and R^; 
Each R"^^ is independently selected from the group consisting of F, 01, Br, I, ON, OH, NO2, 
-NHz. -NH-C(=0)-0-C(CH3)3, COOH, -C(=0)(CrC8)alkyl, -C(=0)-0-(CrC8)alkyl, 
-NH-S02-(CrC8)alkyl, -NH-S02-(C6-Cio)aryl, and CF3; 
25 Each R"^^ is independently selected from the group consisting of (C3-Cio)cycloalkyl, 

(C2-Cio)heterocyclyl, (C6-Cio)aryl, and (Ci-Cio)heteroaryl; 

Each R^ is independently selected from the group consisting of: 

(a) -NR^^R^^; 

(b) R^^-O-; and 

30 (c) R^-SOnS wherein n is 0,1, or 2 when -SOn- is bonded to R^ via an R^ carbon atom, 

or wherein n is 1 or 2 when -SOn- is bonded to R^via an Raring nifrogen atom; 

wherein each of said (CrG8)alkyl, wherever it occurs in any of R'^^ is independently 
unsubstituted or substituted with one to four substltuents independently selected from the group 
consisting of R"*^ and R"^; 

35 wherein each of said (CrCio)cycloalkyl, (C2-Cio)heterocyclyl, (CrCio)aryl, or 

(CrCio)heteroaryl, wherever it occurs in any of said R"^^ or R"^, is independently unsubstituted or 
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substituted with one to four substituents independently selected from the group consisting of R"^^ 
selected from the group consisting of (Ci-C8)alkyl, R^, and R^] 

Each R^ is independently selected from the group consisting of F, CI. Br, I, CN, OH, NO2, 
-NH2, -CF3, -C(=NH)-NH2, -C(=NH).NH-OH, -C(=NH)-NH-CKCi-C8)alkyl, -(C=0)-0-(Ci-C8)alkyl. 
5 -0-(C=0)-(Ci-C8)alkyl, -(C=0)-(Ci-C8)alkyl. -(C=0)-NH2. -(C=0)-NH(Ci-C8)alkyl, 
-(C=0)-N<[(Ci-C8)alkyl]2. -NH-(C=OHCi-C8)alkyl, R^^ and R^; 

Each R^ is independently selected from the group consisting of (C3-Cio)cycloalkyl, 
(C2-Cio)heterocyclyl, (C6-Cio)aryl, and (Ci-Cio)heteroaryl; 

wherein each of said (Ci-C8)alkyl wherever it occurs in any of said R^ or R"^^ is 
10 independently unsubstituted or substituted with one to four substituents independently selected 
from the group consisting of R'^^and R"*^; 

wherein each of said (C3-Cio)cycloalkyl. (C2-Cio)heterocyclyl. (C6-Cio)aryl. or 
(Ci-Cio)heteroaryl, wherever it occurs in any of said R"*^ or R^ is independently unsubstituted or 
substituted with one to four substituents Independently selected from the group consisting of 
15 (CrC8)alkyl, R'^^andR^^; 

Each R'^is independently selected from the group consisting of F, CI, Br, I, CN, OH, NO2, 
-C(=NH)-NH2, -C(=NH)-NH-OH, -C(=NH)-NH-0-(Ci-C8)alkyl. -(C=0)-0-(Ci-C8)alkyl. 
-0-{C=0HCrC8)alkyl, -(C=0HCrC8)alkyl. -(C=0)-NH2. -{C=0)-NH{CrC8)alkyl. 
-(C=0)-N<I{CrC8)alkyl]2, -NH.(C=0HCrC8)alkyl, -C(=NH)-NH2. -C(=NH)-NH-0H. 
20 -C(=NH)-NH-0-(CrC8)alkyl, -{C=0)-0-(CrC8)alkyl, -0-(C=0HCi-C8)alkyl, -(C=0HCi-C8)alkyl, 
-(C=0)-NH2. -(C=0)-NH(CrC8)alkyl, -(C=0)-N>[(CrC8)alkyl]2. -NH-(C=0)-(Ci-C8)alkyl, R^^ and 
R^; and 

Each R^^ is independently selected from the group consisting of (C3-Cio)cycloalkyl; 
(C2-Cio)heterocyclyl, (C6-Cio)aryl, and {Ci-Cio)heteroaryl; 
25 or a pharmaceutically acceptable salt thereof. 

The Invention is also directed to pharmaceutically acceptable prodrugs, phannaceutically 
active metabolites, and pharmaceutically acceptable salts of the compounds of Fomiula I. 
Pharmaceutically acceptable salts of such active metabolites are also provided. Advantageous 
methods of making the compounds of the Formula I are also described. 
30 The compounds of this invention include all stereoisomers (e.g., cis and trans isomers) and 

all optical isomers of compounds of the Fomnula I (e.g., R and S enantiomers), as well as racemic, 
diastereomeric and other mixtures of such isomers. 

The compounds of the invention may also exist in different tautomeric fonns. This invention 
relates to all tautomers of Formula I. 
35 The compounds of this invention may contain olefin-like double bonds. When such bonds 

are present the compounds of the invention exist as cis and trans configurations and as mixtures 
thereof. 
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In one embodiment, the invention relates to compounds of the Fonmula I wherein is 
(Ci-C8)alkyl substituted with one to four substituents independently selected from the group 
consisting of F, OH. -NH2, (Ci-C8)alkyl-NH-. (CrCio)cycloalkyl, (C2-Cio)heterocyclyl, (C6-Cio)aryl, 
and (C6-Cio)heteroaryl. 

5 In another embodiment, the invention relates to compounds of the Formula I wherein 

is selected from the group consisting of (C2-C8)alkenyl, (C2-C8)alkynyl, (C3-C6)cycloalkyl, (Cr 
Cio)heterocyclyl, phenyl, and (Ci-Cio)heteroaryl; wherein each of said (C2-C8)alkenyl or (C2- 
C8)alkynyl is unsubstituted or substituted with one to three substituents independently selected 
from the group consisting of F, OH, -NH2, (CrCB)alkyl-NH-, [(Ci-C8)alkyl]2>N-, (C3-Cio)cycloalkyl, 

10 (GrCio)heterocyclyl, (C6-Oio)aryl, and (Ci-Cio)heteroaryl; and wherein each of said 
(C3-C6)cycloalkyl, (G2-Cio)heterocyciyl, phenyl, or (Ci-Cio)heteroaryl is unsubstituted or substituted 
with one to four substituents independently selected from the group consisting of (CrC8)alkyl, F, 
OH, -NH2. (CrC8)alkyl-NH-. [(Ci-C8)allcyl]2>N-, (C3-Cio)cycloalkyl, (CrCio)heterocyclyl. (Ce- 
Cio)aryl, and (Ci-Cio)heteroaryl. 

15 In a preferred embodiment, the invention relates to compounds of the Fonmula I wherein 

R^ is -G(=0)-NR^^R^'* {wherein R^^ is H or (Ci-C8)alkyl}, wherein said R^^ (Ci-C4)alkyl is 
unsubstituted or substituted with one to four substituents independently selected from the group 
consisting of F, OH, -NH2, R'*\ and R^^; wherein each of said R^^ is unsubstituted or substituted 
with one or two substituents independently selected from the group consisting of (C6-Cio)aryl, 

20 (Ci-Cio)heteroaryl, (C2-Cio)heterocyclyl, (Gi-C8)alkyl-NH-, and t(Ci-C8)alkyl]2>N-; and wherein 
each of said (C6-Cio)aryl substituent is unsubstituted or substituted with one to three substituents 
independently selected from the group consisting of {Ci-C8)alkyl, F, CI, -GF3, and OH. 

In another embodiment, the invention relates to compounds of the Formula I wherein R^^ 
is (Ci-C8)alkyl unsubstituted or substituted with one to four substituents independently selected 

25 from the group consisting of OH, ON, -NH2. (CrC8)alkyl-NH-, [(Ci-C8)aIkyl]2>N-, 
[(Ci-Ca)alkyl][(C3-Cio)cycloalkyl]>N-. (G3-Oio)cycloalkyl, (C2-Cio)heterocyclyl, (C6-Cio)aryl. and 
(Ci-Cio)heteroaryl; wherein said (C6-Cio)aryl substituent is unsubstituted or substituted with one to 
four substituents independently selected from the group consisting of (Ci-C8)alkyl, F, CI, Br, CN, 
OH, and CF3; and wherein said (C2-Cio)heterocyclyl substituent is unsubstituted or substituted 

30 with one or two substituents independently selected from the group consisting of (CrC8)alkyl, 
-(C=0)-(Ci-C8)alkyl, -(C=0)-0-(CrC8)alkyl, -S-(CrC8)alkyl, F. Br, OH, and CF3. 

In another embodiment, the invention relates to compounds of the Formula I wherein R^ 
is -NR^^-C(=0)-R^^ wherein R^® is (CrC8)alkenyl unsubstituted or substituted with one to four 
substituents Independently selected from the group consisting of (C3-Cio)cycloalkyl, 

35 (C2-Cio)heterocyclyl, (C6-Cio)aryl, and (Ci-Cio)heteroaryl; wherein said (C6-Cio)aryl substituent is 
unsubstituted or substituted with one to four substituents independently selected from the group 
consisting of (Ci-C8)alkyl, F, CI, Br, CN, OH, and CF3; and wherein said (C2-Cio)heterocyclyl 
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substituent is unsubstituted or substituted with one or two substituents independently selected 
from the group consisting of (Ci-C8)alkyl, -(C=0HCi-C8)alkyl. -(C=0)-0-(Ci-C8)alkyl. 
-S-(Ci-C8)alkyl. F. Br. OH, and CF3, 

In a preferred embodiment, the invention relates to compounds of the Formula I wherein 
5 is -NR^®-C(=0)-R^®: wherein R^® is (Ci-Cio)heteroaryl unsubstituted or substituted with one or 
two substituents Independently selected from the group consisting of (Ct-C8)alkyl, -(C=0)- 
(CrC8)alkyl. -S-(CrC8)alkyl, F. CI, CN, OH, and GF3. More preferably the R^® (Ci-Cio)heteroaryl 
is pyridinyl. 

In another preferred embodiment, the invention relates to compounds of the Formula I 

10 wherein R^ is -NR^®-C{=0)-R^®; wherein R^® is (C3-Cio)cycloalkyl unsubstituted or substituted with 
one or two substituents independently selected from the group consisting of (Ci-C8)alkyl, F, CI, 
CN, OH, NH2. CF3. (CrCio)heterocyclyl, (C6-Cio)aryl, and (CrCio)heteroaryl; wherein said (Ce- 
Cio)aryl substituent is unsubstituted or substituted with one to four substituents Independently 
selected from the group consisting of (Ci-C8)alkyl, F, CI, Br, CN, OH, and CF3; and wherein said 

15 (C2-Cio)heterocyclyl substituent is unsubstituted or substituted with one or two substituents 
Independently selected from the group consisting of (Ci<;8)alkyl, -(C=0)-(Ci-C8)allcyl> 
-(C=0)-0-(Ci-C8)alkyl. -S-(Ci-C8)alkyl, F, Br, OH, and CF3. More preferably said R^® 
(C3-Cio)cycloalkyl is selected from the group consisting of cyclopropyl and cyclohexyl. More 
preferably said (C6-Cio)aryl substituents Is unsubstituted. 

20 In another preferred embodiment, the invention relates to compounds of the Formula I 

wherein R^ is -NR^^-C(=0)-R^^; wherein R^^ is (C2-Cio)heterocyclyl unsubstituted or substituted 
with one to four substituents independently selected from the group consisting of (Ci-C8)alkyl, 
-(C=OHCrC8)alkyl. -(C=0)-0-(Ci-C8)alkyl. F, CI, CN, OH, and CF3. More preferably said R^® 
(C2-Cio)heterocyclyl is selected from the group consisting of piperazinyl, piperidinyl, pyrrolidinyl, 

25 pyrrol id inonyl, thiadiazotyl, tetrahydroisoquinolinyl, tetrahydronaphthalenyl, and indanyl. 

In another preferred embodiment, the invention relates to compounds of the Formula I 
wherein R^ is -NR^^C{=0)-R^®; wherein R^® is phenyl unsubstituted or substituted with one to 
three substituents independently selected from the group consisting of (CrC8)alkyl, (Ci-C8)alkyl- 
0-. F, CI, Br, CN. OH, and CF3. 

30 In another embodiment, the invention relates to compounds of the Formula I wherein R^ 

is (Ci-C8)alkyl substituted with one to two substituents independently selected from the group 
consisting of F, CI, -OH, -NH2. (Ci-C8)alkyl"NH-. [(Ci-C8)alkyl]2>N-. and (Ci-C8)alkyl-0-; wherein 
each of said (Ci-C8)alkyl substituent, wherever it occurs, is independently unsubstituted or 
substituted with one to three substituents independently selected from the group consisting of - 

35 NH2. (Ci-C8)alkyl-NH-. [(Ci-C8)alkyl]2>N-, -0-(C=0)-(Ci-C8)alkyl. (C2-Cio)heterocyclyl. (C8-Cio)aryl, 
and {CrCio)heteroaryL 
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In another embodiment, the invention relates to compounds of the Fonnula I wherein 
is unsubstituted (Ci-C8)allcyl; such as methyl or ethyl. 

In another embodiment the invention relates to compounds of the Formula I wherein 
is {C2-C8)alkenyl or {C2-C8)alkynyl; wherein each of said (CrC8)alkenyl or (C2-C8)alkynyl is 
5 unsubstituted or substituted with one to two substituents independently selected from the group 
consisting of -NH2, (Ci-C8)alkyl-NH-. I(Ci-C8)alkyl]2>N-. (C2-Cio)heterocyclyl. and 
(Ci<;io)heteroaryl; wherein each of said (CrC8)alkyl substituent. wherever it occurs, is 
Independently unsubstituted or substituted with one to three substituents Independently selected 
from the group consisting of -NH2, (CrC8)alkyl-NH-, [(Ci-C8)alkyl]2>N-, -O{C=0)-(Ci-C8)alkyl, 
10 (C2-Cio)heterocyclyl, (Ce-Cio)aryl. and (Ci-Cio)heteroaryl. 

In another preferred embodiment, the invention relates to compounds of the Formula I 
wherein R^ is R^^ selected from the group consisting of H, CI, and Br. 

In another embodiment, the invention relates to compounds of the Formula I wherein R^ 
is selected from the group consisting of (Ca-C8)cycloalkyl, (C2-Cio)heterocyclyl, phenyl, and 
15 (Ci-Cio)heteroaryl; wherein each of said (C2-Cio)heterocyclyl, phenyl, or (CrCio)heteroaryl is 
unsubstituted or substituted with one to three substituents independently selected from the group 
consisting of (Ci-C8)alkyl, F. CI, -NH2. -OH, (CrC8)alkyl-NH-, and [(CrC8)alkyl]2>N-; wherein each 
of said (CrC8)alkyl substituent, wherever It occurs, is unsubstituted or substituted with one to 
three substituents selected firom -NH2, (CrC8)alkyl-NH-, [(Ci-C8)alkyl]2>N-, -0-(C=0)-(CrC8)alkyl, 
20 (C2-Cio)heterocyclyl, (C6-Cio)aryl, and (Ci-Cio)heteroaryl. Within this embodiment, preferably R^ is 
phenyl, tetrahydropyridinyl, piperidinyl or pyridinyl. 

In another embodiment, the invention relates to compounds of the Formula I wherein R^ 
is -C(=0)-R^ and R^ is (Ci-C8)alkyl-0- or (C2-Cio)heterocyclyl, such as morpholinyl; wherein said 
R^ (C2-Cio)heterocyclyl is unsubstituted or substituted with (Ci-C8)alkyl, such as methyl or ethyl. 
25 In another prefen-ed embodiment, the invention relates to compounds of the Formula I 

wherein R^ is -C(=0)-NR^R^; wherein each of said R® and R^are independently H or (CrC8)alkyl; 
and wherein each of said R^ and R^ (Ci-C8)alkyl are unsubstituted or substituted with one to three 
substituents independently selected from the group consisting of OH, -NH2, (CrC8)alkyl-NH-, 
[(Ci-C8)alkyl]2>N-, (C2-Cio)heterocyclyl, and (Ci-Cio)heteroaryl. 
30 In another preferred embodiment, the invention relates to compounds of the Fomiula I 

wherein R^ is H or (Ci-C8)alkyl unsubstituted or substituted with one to four substituents 
independently selected from the group consisting of OH, -NH2, (CrC8)alkyl-NH-, [(Ci-C8)alkyl]2>N- 
t (C2-Cto)heterocyclyl, and (CrCio)heteroaryl. 

In another embodiment, the invention relates to compounds of the Formula I wherein A is 

35 =N-. 

In another embodiment, the invention relates to compounds of the Formula I wherein R^ 
is -C(=0)-R®, wherein R° is selected from the group consisting of (CrC8)alkyl, (CrC8)alkenyl, (C2- 
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C8)alkynyl, -NH2, and R^^ selected from the group consisting of {Ci-<;8)alicyl-NH-, 
[(CrC8)alkyll2>N-. and (Ci-C8)alkyl-0-; wherein each of said and R^^ (Ci-C8)a[icyl. wherever it 
occurs, is independently unsubstituted or substituted with one to four substituents independently 
selected from R"^ selected from the group consisting of F, OH, -NH2, (C3-Cio)cycloaikyl, 
5 (CrCio)heterocyclyl, (C6-Cio)aryl, (Ci-Cio)heteroaryl; (Ci-C8)alkyl-NH- and [(Ci-C8)alkyl]2>N-; 

wherein each of said R^ (Ci-C8)allcyl. wherever it occurs, is independently unsubstituted 
or substituted with one to four substituents independently selected from R^ independently 
selected from the group consisting of OH. -NH2, (Ci-C8)alkyl-NH-. I(Ci-C8)alkyl]2>N-. and 
(CrCio)cycloallcyl-NH-; 

10 wherein each of said each of said R"^ (C3-Cio)cycloalkyl, (G2-Cio)heterocyclyl, 

(C6-Cio)aiyl, or (Ci-Cio)heteroaryl, wherever it occurs, is independently unsubstituted or 
substituted with one to four substituents independently selected from R"^^ selected from the group 
consisting of (Ci-C8)alkyl, OH, -NH2, (Ci-C8)alkyl-NH-, [(Ci-C8)alkyl]2>N-. and (C3-Cio)cycloalkyl- 
NH-; and 

15 wherein each of said R"*^ (Ci-C8)alkyl, wherever it occurs, Is independently unsubstituted 

or substituted with one to four substituents independently selected from the group consisting of 
OH. -NH2. (Ci-C8)alkyl-NH-. [(Ci-G8)alkyl]2>N-. and (C3-Cio)cycloalkyl-NH. 

In another embodiment, the invention relates to compounds of the Formula I wherein R^ 
is -C(=0)-R®, wherein R® is selected from the group consisting of (C3-C6)cycloalkyl, (C2- 

20 Cio)heterocyclyl, phenyl, or (Ci-Cio)heteroafyl; wherein each of said R® (G3-C6)cycIoalkyl, (C2- 
Cio)heterocyclyl, phenyl, or (Ct-Cio)heteroaryl is unsubstituted or substituted with one to four 
substituents independently selected from R'*^ selected from the group consisting of (Ci-C8)alkyl, F, 
OH, -NH2. (Ci-C8)alkyl-NH-, [(Ci-C8)alkyl]2>N-, (C3-Cio)cycloalkyl, (C2-Cio)heterocyclyl, (Ce- 
Cio)aryl, and (Ci-Gio)heteroaryl; wherein each of said R^ (Ci-C8)alkyl, wherever it occurs, is 

25 independently unsubstituted or substituted with one to four substituents independently selected 
from R^ independently selected from the group consisting OH, -NH2, (Ci-C8)alkyl-NH-. 
[(Ci-C8)alkyl]2>N-. and (C3-Cto)cycloalkyl-NHs wherein each of said R'^^ (C3-Cio)cycloalkyl, 
(C2-Cio)heterocyclyl, (C6-Cio)aryl, or (Ci-Cio)heteroaryl is unsubstituted or substituted with one to 
four substituents independently selected from R^^ selected from the group consisting of (Ci- 

30 C8)alkyl. OH, -NH2. (CrC8)alkyl-NH-. [(CrC8)alkyl]2>N-, and {C3-Cio)cycloalkyl-NH-; wherein each 
of said R"^^ (Ci-G8)alkyl, wherever it occurs, is unsubstituted or substituted with one to four 
substituents independently selected from the group consisting of OH, -NH2, (Gi-G8)alkyl-NH-, 
[(CrC8)a!kyl]2>N-, and (G3-Gio)cycloalkyl-NH. 

In another embodiment, the invention relates to compounds of the Fomnula I wherein said 

35 R^ is on any one of position 7, 8, or 9 of said compound of the formula I. Preferably, the invention 
relates to compounds of the Formula i wherein said R^ is on position 8 of said compound of the 
fomfiula I. 
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In another preferred embodiment, the invention relates to compounds of the Formula I 
wherein said is on position 7 of said compound of the fonnula I. More preferably, said is on 
position 8 of said compound of the fonnula I and said R"* is on position 7 of said compound of the 
fonnula I. 

5 In another embodiment, the invention relates to compounds of the Formula I wherein said 

R^ is CI or Br on position 7 of said compound of the fbmnula I. 

In another prefenred embodiment, the invention relates to compounds of the Formula I 
wherein said R^ is H on position 7 of said compound of the fonnula I. 

In another prefen^d embodiment, the invention relates to compounds of the Fonnula I 
10 wherein X is O. 

In another prefen^ed embodiment, the invention relates to compounds of the Fonnula I 
wherein the group -Y-Z- has Oie fonnula -N=CH-. 

Preferably ttie invention relates to compounds of tiie Formula I selected from the group 
A/-(6<)xo-2-phenyl-5,6<lihydro-1 H41 ,2]diazepino[4,5,6-ccGindol-«-yl)-^^^ 
1 5 2-Cyclohexyl-A/-(6-oxo-2-phenyl-5.6-dihydro-1 H-[1 ,2]diazepino[4,5,6-cc/|indol-8-yl)- 

acetamide; 

A/-(6-Oxo-2-phenyl-5,6-dihydro-1 H-[1 ,2]diazepino[4,5,6-ccfIindol-8-yl)-4-phenyl- 
butyramide; 

AA-(6-Oxo-2-phenyl-5.6-dihydro-1 H-I1 ,2]diazepino[4.5,6-ccflindol-8-yl)-3-phenyl- 
20 propionamide; 

3-Fluoro-2-meaiyl-W-(6K)xo-2-phenyl-5,6Kiihydro-1H-[1,2]diazepino[4.5,6-cc^ 
benzamide; 

2-Fluoro-A/-(6-oxo-2-phenyl-5.6Klihydro-1H-[1,2]diazepino[4,5,6-ccqindol-8-y^ 
trifluoromethyl-benzamide; 

25 A/-(6-Oxo-2-phenyl-5,6-dihydro-1 H-[1 ,2]diazepinoI4,5.6-ccfjindol-8-yl)-2-trif!uoromethyl- 

benzamide; 

( 1 R,2R)-2-Phenyl-cyclopropanecarboxyIic acid (6-oxo-2-phenyl-5,6-dlhydro-1 H- 
[1,2]diazepino[4,5,6-cGl]indol-8-yl)-amide; 

2-(3-Chlorophenyl)-A/-(6-<5XO-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5,6-^ 
30 yl)acetamide; 

A/-(6-Oxo-2-phenyl-5,6<lihydro-1 H-[1 ,2]diazepino[4,5,6-ccOindol-8-yl)-44hte 
ylbutanamide; 

1 -Acetyl-A/-(6-oxo-2-phenyl-5,6-dihydro-1 W-[1 ,2]diazepino[4,5.6-cc(lindol-8-yl)piperidine-4- 
carboxamide; 

35 3-(2-Methylphenyl)-A/-<6-oxo-2-phenyl-5.6<lihydro-1H-[1,2]diazepino[4,5,6-cc^ 
yl)propanamide; 
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(2S)-2-Amlno-A/-(6-oxo-2-phenyl-5,6<lihydro-1 H-[1 .2]diazepino[4,6,6-cc/]indol-8-yl)-4- 
phenyl-butyramide compound with trifluoro-acetic acid; 

(2R)-2-Amino-2^:yclohexyl-AK6K)xo-2-phenyl-5.6-dihydro-1 H-[1 .2]di^^ 
cc/|indol-8-yl)ethanamide trifluoroacetate; 

5 (1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-1 H- 

[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide; 

2-Ethylsulfanyl-/V-(6-oxo-2-phenyl-5,6-dihydro-1 H-[1 .2]diazepino[4.5.6-cc/]indol-8-yl)- 
nlcotinamide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-oxo-5,6-dihydro-1 W- 

1 0 [1 ,2]diazepino[4,5,6-cc(]indol-8-yi)-amide; 

A/42-(3-Dimethylaminomethyl-phenyl)-6-oxo-5,6-dihydro-1H4^ 
8-yq-2-fiuoro-3-trifluorometiiyl-benzamide; 

6<)xo-2-phenyl-/V-(2-phenylcyciopropyl)-5,6<lihydro-1 ,2]diazepino 
carboxamide; 

1 5 A/-[1 -{4-Fluorophenyl)ethyl]-6-oxo-2-phenyl-5,6-dihydro-1 H-[1 .2]diazepino[4.5.6-cd]indole- 

8-carboxamide; 

(1 R,2R)-2-Plienyl-cyclopropanecarboxyiic acid [2-(3-dimetliylaminometliyl-piienyl)-6-oxo- 
5.6-dlhydro-1 H-[1 ,2]diazepino[4,5,6-cc(llndol-8-yl]-amide; 

(1 R,2R)-2-Phenyl-cycIopropanecarboxy!ic acid [2-(3-dimetliylaminomethyl-phenyl)-6-oxo- 
20 5,6-dihydro-1 H-I1 ,2]diazepinoI4,5,6-cc(]indol-8-yl]-amide (hydrochloric salt); 

Acetic acid 3-{6-oxo-8-I((1R. 2R)-2-phenyl-cyclopropanecarbonyl)-amino]-5,6-dihydro-1H- 
[1 ,2]diazepino[4, 5,6-cd]indol-2-yl}-benzyl ester; 

(1R, 2R)-2-Phenyl-cyclopropanecarboxylic acid I2-(3-hydroxymethyl-phenyl)-6-oxo-5,6- 
dihydro-1 ,2]diazepino[4,5,6-cG(]indol-8-yl]-amide; 
25 (2R)-2-Amino-2-cyclohexyl-A/-{.6<>xo-2-phenyl-5.6-dihydro-1H^ 
cc/]indol-8-yl)-acetamide (hydrochloric salt); 

A/-[1 -(4-Hydroxyphenyl)ethyl]-6-oxo-2-phenyl-5,6-dihydro-1 H-[1 ,2]diazepino[4.5,6- 
cd]indole-8-carboxamlde; 

2,3-Difluoro-W-<6-oxo-2-phenyl-5,6<lihydro-1 ,2]dia2epino[4,5,6-^ 
30 benzamide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxyIic acid (6-oxo-5,6-dihydro-1 H- 

[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide; 

A/-(4-Fluoroberizyl)'«-oxo-2-pheriyl-5,6-dlhydro-1H41,2]diazepirio[4.5,6-^ 
carboxamide; 

35 (1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid I2-(3-cyclobutylaminomethyl-phenyl)-6- 

oxo-5,6-dihydro-1 H-I1 ,2]diazepino[4,5,6-cdlindol-8-yl]-amide(hydrochloric salt); 
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(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid I6-oxo-2-{3-pyiTolidin-1-ylmethyl-phenyl)- 
5,6-dihydro-1 H-[1 ,2]diazepino[4,5,6-ccqindol-8-yl]-amide(hydrochloric salt); 

A/-(6-Oxo-2-phenyl-5,6-dihydro-1 H-[1 ,2]diazepinot4,5,6-cc/]indol-8-ylH1 ,2-fr3/7s)-2-[6- 
(trifluoromethyl)pyridin-3-yl]cyclopropanecarboxamide trifluoroacetate; 
5 (2R)-2-Am!no-A/-(6-oxo-2-phenyl-5.6-dihydro-1 H-I1 .2]diazepino[4,5.6-cdlindol-8-yl)-2- 

phenyl-acetamide (hydrochloric salt); 

(2R)-2-Amlno-W-(6-oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepinoI4,5,^ 
phenyl-propionamide(hydrochloric salt); 

(3E)-4-Phenyl-but-3-enolc acid (6-oxo-2-phenyl-5,6-dihydro-1 H-{1 ,2]dla2epino[4,5,6- 
1 0 ccr|lndol-8-yl)-amide; 

2-lndan-2-yl-A/-(6-oxo-2-phenyl-5,6-dihydro-1 H-[1 ,2]diazepino[4.5,6-ccflindol-8-yl)- 
acetamide; 

(1 ,2-trans)-2-(4-Fluoro-phenyl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dlhydro- 
1 H-[1 ,2]diazepino[4,5,6-ccf]indol*8-yl)-amide; 
15 (1 ,2-fra/7s)-2-Pyridln-3-yl-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-1 H- 

[1,2ldiazepino[4,5.6-ccf]indol-8-yl)-amide (hydrochloric salt); 

(1,2-fraA?s)-2-(3-Methoxy-phenyl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6- 
dihydro-1 H-[1 .2]diazepino[4,5.6-CGf|indol-8-yl)-amid6; 

2-lndan-2-yl-(6H5xo-5,6-dihydro-141,2]diazepino[4,5,6-ccqindol-8-yl)-acete 
20 (2R)-2-Hydroxy-A/-(6-oxo-2-phenyl-5.6-dihydro-1H41,2]diazepino[4,5,6^^ 
phenylethanamide; 

(1 ,2-<ra/7s)-2-Pyridin-2-yl-cyclopropanecarboxylic acid (6-oxo-2-phenyI-5,6-dihydro-1 H- 
[1,2]dlazepino[4,5,6-cc/iindol-8-yl)-amide acetic acid; 

(1 ,2-frans)-2-(1 W-lmldazol-4-yl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro- 
25 1 H-[1 ,2]diazepino[4,5,6-CGflindol*8-yl)-amide acetic acid; 

(2R)-Piperidine-2-carboxylic acid (6-oxo-2-phenyl-5.6-dihydro-1 H-[1 ,2]diazepino[4,5,6- 
ccfIindol-8-yl)-amide (hydrochloric salt); 

(2S)- 2-Amino-3-cyano-/\/-(6-oxo-2-phenyl-5,6-dihydro-1 W-[1 ,2]diazepino[4,5,6-ccflindol-8- 
yl)-propionamlde acetic acid; 
30 (2R)-2-«mino-3-(4-hydroxyphenyl)-A/-(6-oxo-2-phenyl-5,6-<llhydro-1H-[1.2]diazepi^ 
cd]indol-8-yl)propanamide (hydrochloric salt); 

(1 R,2R)- 6-Oxo-8-I(2-phenyl-cyciopropanecarbonyl)-amino]-5,6-dihydro-1 H- 

[1 ,2]diazepino[4,5,6-cd]indole-2-carboxylic acid methyl ester; 

(2R)-3-(4-Hydroxyphenyl)-2-(methylamino)-A/-(6-oxo-2-phenyl-5,6-dihydro-1H- 
35 [1 ,2]diazepino[4,5,6-ccl]indol-8-yl)propanamide (hydrochloric salt); 

(2R)-2-Amino-3-(4-fluorophenyl)-/V-(6-oxo-2-phenyl-5,6-dihydro-1H41,2^^ 
ccOindol-8-yl)propanamide (hydrochloric salt); 
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(1 R,2R)- 6-Oxo-84(2-phenyl-<:yclopropanecarbonyl)-amino]-5,6<lihyd^^ H- 

[1,2]diazepino[4,5,6-cdlindole-2-carboxyiic acid methylamide; 

(1 R,2R)- 6-Oxo-8-[(2-phenylK:yclopropanecarbonyl)-arnino]-5,6-dihydrc>-1 H- 

l1,2]diazepino[4,5,6"Cd]indole-2-carboxylic acid (2-hydroxy-ethyl)-amide; 
5 (1 R,2R)- 6<)xo-8-I(2-phenyI-cyclopropanecarbonyl)-amino]-5,6-dihydro-1 H- 

[1,2]dfazepino[4.5.6-ccfllndole-2-carboxy!ic acid (2-dimethylamino-ethyl)"amide; 

{2R)-2-Amino-2-(4-hydroxyphenyl)-A/-(6-oxo-2-phenyl-5,6-dih H- ' 
[1,2]diazepino[4,5,6-cd]indoi-8-yl)ethanamide (hydrochloric salt); 

(1 ,2-frans)-2-(4-Hydroxy-phenyi)-cyciopropanecarboxylic acid (6-oxo-5,6-dihydro-1 - 
1 0 [1 ,2]diazepino[4,5,6]lndol-8-yl)-amide; 

(1 ,2-fra/7s)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic acid . (6-oxo-2-phenyl-5.6- 
dihydro-1 -[1 .2]diazepino[4,5,6]indol-8-yl)-amide; 

(1 R,2R)- 2-Phenyl-cyclopropanecarboxylic acid (2-ethyl-6-oxo-5,6-dihydro-1 H- 
[1,21diazepino[4,5,6-cdlindol-8-yl)-amide; 

15 (1 R»2R)- 2-Phenyl-cyclopropanecarboxylic acid (2-chloro-6-oxo-5,6-dihydro-1H- 
[1 ,2]diazepino[4,5,6-cd]indol-8-yl)-amide; 

(1 ,2-fra/}s)-2-(3-Bromo-phenyl)-cyclopropanecarboxylic acid (6-oxo-5,6-dihydro-1H- 
[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide; 

( 1 ,2-fiTa/7s)-2-(3-Hydroxy-phenyl)-cyclopropanecarboxylic acid (6-oxo-5,6-dihydro-1 - 
20 [1 ,2]diazepino[4,5,6]indol-8-yl)-amide; 

2-{3,4-Dlhydroisoqulnolln-2(1 H)-yl)-A/-(6-oxo-2-phenyl-5,6-dihydro-1 H- 
[1,2]dlazepino[4,5,6-cdIindol-8-yl)acetamide; 

(1R,2R)- 2-Phenyl-cyclopropanecarboxylic acid (2-bromo-6-oxo-5,6-dihydro-1H- 
[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide; 
25 (1R,2R)- 2-Phenyl-cyclopropanecarboxyiic acid [6-oxo-2-(1,2,3,6-tetrahydro-pyridin-4-yl)- 

5,6-dihydro-1 H-[1 ,2]diazepino[4,5,6-ccflindoi-8-yi]-amide (hydrochloric salt); 

(1 R,2R)-A/-(6-Oxo-2-pyridin-4-yl-5.6-dihydro-1 H-[1 ,2]diazepino[4.5.6-cd]indol-8-yl)-2- 
phenylcyclopropanecarboxamide; 

A/-(6-Oxo-2-pyridin-4-yI-5.6-dihydro.1W41.2]dia2epino[4.5,6-cd]indol"8-yl)-^ 
30 pyridin-3-yIcyclopropanecarboxamide; 

A/-(6-Oxo-2-pyridin-3-yl-5.6-dihydro-1H41,2]diazepinoI4,5,6-cd]indoW^^^ 
pyridirv-3-ylcyclopropanecarboxamide; 

(1 /?,2/?)-A/-(6-Oxo-2-pyridin-3-yl-5,6-dihydro-1 H-[1 ,2]diazepinoI4,5,6-ccflindol-8-yl).2- 
phenylcyclopropanecarboxamide; 
35 (1R,2R)- 2-Phenyi-cyclopropanecarboxylic acid [2-(3-dimethylamino-prop-1-ynyl)-6-oxo- 

5,6-dihydro-1 H-[1 ,2]diazepino[4.5,6-cGf]indol-8-yi]-amide; 
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(1R.2R)- 2-PhenyI-cyclopropanecarboxylic acid [2-(3-dimethylamino-propyl)-6-oxo-6,6- 
clihydiX)-1H-[1,2]diazepinoI4,5.6-ccl]indol-8-yl]-amide; 

(1R,2R)- 2-Phenyl-qrclopropanecarboxyllc acid t2-(3-dimethylamino-propenyl)-6-oxo-5.6- 
dihydro-1 H^l .2]diazepino[4,6,6-cdlindol-8-yll-amide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxyiic acid t2-(3-methylamino-prop-1-ynyl)-6-oxo-5,6- 
diliydro-1W-t1,2]diazepinoI4,5,6-cdlindol-8-yl]-amide (hydrochloric salt); 

{1,2-ira/JS)-2-Pyridln-3-yl-<yclopropanecarboxylic acid [2-(3-methylamlno-prop-1-ynyl)-6- 
oxo-5,6-dihydro-1H-[1 ,2]dlazepino(4,5,6-cc(|indol-8-yl]-amide (dihydrochloric salt); 

(2R)-2-Amino-2-cyclohexyl-A/42-(3rmethylamlno-prop-1-ynyl)-6-oxo-5,6-dihydro-1W- 
[1,2]diazepino[4,5,6-cc(lindol-8-yl]-acetamide (dihydrochloric salt); 

(1 ,2-trans)-N-[^ -(2-Hydroxyethyl)-6-oxo-5,6-dihydro-1 H-I1 ,2]diazepinoI4,5.6-c(flindol-8-yl]- 
2-phenylcyclopropanecarboxamide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid (2-dimethylaminomethyl-6-oxo-5,6- 
dihydro-1Ay-[1,2]dlazepino[4,5,6-cc(]indol-8-yl)-amide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid [1 -(2-amino-ethyl)-6-oxo-5,6-dihydro-1 H- 
[1,2]diazepino[4,5,6-ccf|indol-8-yl]-amide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-morpholin-4-yl-prop-1-ynyl)-6-oxo- 
5,6-dihydro-1 ,2]dia2epino[4,6.6-cdlindol-8-yl]-amide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid [6-oxo-2-(3-pyrrolidin-1 -yl-prop-1 -ynyl)-5,6- 
dihydra-1H-[1 ,2]dia2epino[4,5,6-cd]indoi-8-yl]-amide; and 

(1 R.2R)-2-Phenyl-cyclopropanecariDoxylic acid [1 -(2-amino-ethyl)-2-chloro-6-oxo-5,6- 
dihydro-1 ,2]diazepino[4,5,6-cc(lindol-8-yl]-amide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(1 W-imida2ol-2-yl)-6-oxo-6,6-dihydro- 
1W-[1,2]diazepinoI4,6,6-cc(Iindol-8-yl]-amide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid (2-cyano-6-oxo-5.6-dihydro-1 W- 
[1,2]dia2epinoI4,5,6-cc(lindol-8-yl)-amide;and 

(1 R,2R)-2-Phenyl-cyc!opropanecarit>oxylic acid [2-(1 H-imidazol-2-yl)-6-oxo-5,6-dihydro- 
1 ,2]diazepino[4,5,6-cd]indol-8-yl]-amide; or 

the pharmaceutically acceptable salts or solvates thereof. 

Other preferred compounds are selected from the group consisting of: 

3-Fluoro-2-methyl-/V-(6-oxo-2-phenyl-5,6-dihydro-1H-I1.2]diazepino[4,5,6-(x(Iindol-8-yl)- 
benzamide; 

2-Fluoro-/V-(6-oxo-2-phenyl-5.6-dlhydro-1H-I1.2ldia2epino[4.5,6-cdlindol-8-yl)-3- 
trifluoromethyl-benzamide; 

A/-(6-Oxo-2-phenyl-5,6-dihydro-1W-[1,2]diazepino[4,5,6-cdIindol-8-yl)-4-thien-2- 
ylbutanamide; 
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(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-1 H- 
[1 .2]diazeplno[4,5,6-cdlindol-8-yl)-amide; 

(1 R.2R)-2-Phenyl-cyclopropanecarboxylic acid [2-{3-dimethylaminomethyl-phenyl)-6-oxo- 
5.6-dihydro-1 W-[1 ,2]diazepino[4.5,6-ccf]indol-8-yl]-amide; 
5 Acetic acid 3-{6-oxo-8-[((1 R, 2R)-2-phenyl-cyclopropanecarbonyl)-amino]-5.6<lihydro-1 H- 

[1 ,2]diazepinG[4,5,6-ccqindol-2-yl}-benzyl ester; 

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid I2-(3-hydroxymethyl-phenyl)-6-oxo-5.6- 
dihydro-1H-(1.2]diazepino[4,5,6-cc(lindol-8-yl]-amide; 

(2R)-2-Amino-2-cycloliexyl-A/-^6-ox<>2-phenyl-5,6-dihydro-1 ,2]diazepinoI4,5.6- 
1 0 ccfIindol-8-yl)-acetamide; 

(1 R,2R)-2-Phenyl-cyciopropanecarboxylic acid (6-oxo-5,6-dihydro-1 H- 

[1,2]diazepino[4,5,6-ccf]indol-8-yl)-amide; 

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid . [2-(3-cyclobutylamlnometliyl-phenyl)-6- 
oxo-5,6-dihydro-1 H-tl .2]dia2epinoI4,5.6-ccflindol-8-yl]-amide; 
15 (1R,2R)-2-Phenyl-cyclopropanecarboxylic acid .[6-oxo-2-(3-pyrTOlidin-1-ylmethyl-phenyl)- 

5.6-dihydro-1H-[1,2]dlazepino[4,5.6-cc(lindol-8-yl]-amide; 

2-lndan-2-yl-/V-(6-oxo-2-phenyl-5,6<liliydro-1H41.2]diazepino[4,5,6-^ 
acetamide; 

(1 ,2-trans)-2-(4-Fiuoro-plienyl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-diliydro- 
20 1H-[1.2]diazepinoI4,5,6-c(/|indol-8-yl)-amlde; 

(2R)-2-Amino-3-(4-hydroxyphenyi)-A/-(6<)XO-2-phenyl-5.6<lihydro-^ 
[1 ,2]diazepino[4.5,6-cc/Iindol-8-yl)propanamide; 

{1R,2R)-6"Oxo-8-[(2-phenyl-cyclopropanecarbonyl)-amino]-5.6-diiiydro-1H- 
[1 ,2]diazepino[4.5,6-cc/]indole-2-carboxyr!C acid methyl ester, 

25 (1 R,2R)-6<)xo-8-I(2-phenyl-cyclopropanecarbonyl)-.amino]-5.6-diliydro-1 H- 

[1,2]diazepino[4,5,6-cc(lindole-2-carboxylic acid methylamide; 

(1 R,2R)-6-Oxo-8-[(2-phenyl-cyclopropanecarbonyl)-amlno]-5,6-dihydro-1 H- 
[1,2]diaze'pino[4,5,6-cd]indole-2-carboxylic acid (2-hydroxy-ethyl)-amide; 

(1 R.2R)-6-Oxo-8-[(2-phenyl-cyclopropanecarbonyl)-amino]-5,6-dihydro-1 H- 
30 [1 ,2]diazepino[4,5,6-cd]indole-2-carboxyllc acid (2-hydroxy-ethyl)-amide; 

(2R)-2-Amino-2-(4-hydroxyplienyl)-A/-(6-oxo-2-phenyl-5,6-dihydr^ 
[1,2]diazepinoI4,5,6-cdJjndol-8-yl)etlianamide; 

(1 ,2-ira/7s)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic acid (6-oxo-5.6-dihydro-1 H- 
[1,2]diazepino[4,5.6-cc(Iindol-8-yl)-amide; 

35 (1 ,2-frans)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6- 

dihydro-1-[1.2]diazepino[4,5,6]indal-8-yl)-amide; 
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(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid {2-ethyl-6-oxo-5,6-dihydro-1H^ 
[1,2]diazepinoI4,5,6-cc(lindol-8-yl)-amide; 

(1R,2R)-2-PhenyJ-cyclopropanecarboxylic acid (2-€thyl-6-oxG-6,6-dlhydro-1H^ 
[.1,2]diazeplno[4,5,6-ce/|indol-8-yl)-amide; 

2-(3,4-Dlhydroisoquinolin-2(1H).yl).W-(6-oxo-2-phenyl-5,6-dihydro-1«- 
[1,2]diazepino[4,5,6-cd]indol-8-yl)acetamide; 

2-(3.4-Dihydroisoquinolin-2(1H)-yl)-A/-(6-oxo-2-phenyi-5.6-dlhydro-1H^ 
[1,2]diazepino[4,5,6-cd]indol-8-yl)acetam!de; 

(1 R,2R)-2-Plienyl-cyclopropanecarboxylic acid [6-oxo-2-(1 ,2,3.6-tetrahydro-pyridin-4-yl)- 
5.6-diiiydro-1 H-{1 ,2]diazepinoI4.5,6-cd]indol-8-yl]-amide; 

(1 R.2/?)-A/-(6-Oxo-2-pyridin-4-yl-5.6<iihydro-1 H-[1 .2Jdia2epino[4,5,6-cdlindol-8-yl)-2- 
phenylcyclopropanecarboxamide; 

(1R2R)-A/-(6-Ox(>-2-pyridin-3-yi-5,6-dihydro-1H-[1,2]diazeplnot4,5,6-c(flindol-8-yl)-2- 
phenylcyclopropanecarboxamide; 

(1 R,2R)-2-Plienyi-cyclopropanecari3oxylic acid [2-{3-dimethylamino-prop-1 -ynyl)-6-oxo- 
6,8-dii)ydro-1 W-I1 .21dia2epino[4,5,6-cd]indol-8-yl]-amide; , 

(1R,2R)-2-PiienylKqrclopropanecarlx)xylic acid [2-(3-dimetliyIamino-propenyl)-6-oxo-5,6- 
diliydro-1/7-[1,2]dia2epinoI4,5,6-cdIindol-8-ylHmide; 

(1R,2R)-2-Phenyl-cyclopropariecarboxylic acid [2-(3-methylamino-prop-1-ynyl)-6-oxo-5,6- 
dihydro-1 H-[1 .2]diazepino[4.5.6-cc(|lndol-8-yl]-amide; 

(2R)-2-Amino-2K;yclohexyl-W-[2-(3-metliylamino-prop-1-ynyl)-6-oxo-6,6-dihydro-1H- 
I1,2]diazepinoI4,5,6-cdlindol-8-yl]^cetamidede; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxyiic acid (2-iiydroxymetiiyl-6-oxo-5,6-diiiydro-1 H- 
[1,2-cc/]diazepinoI4,5,6]indol-8-yl)-amide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid [6-oxo-2-(3-pyrrolidin-1-yi-prop-1-ynyl)-5,6- 
dihydro-1 H-[^ .2]diazepino[4,5,6-«/Iindol-8-yl]-amide; 

(1R,2R)-2-Phenyl-q^clopropanecarboxylic acid I2-(1H-imida2ol-2-yl)-6-oxo-5,6-diiiydro- 
1 H-l\ ,21diazepino[4,6,6-cd]indol-8-yl]-amide; 

(1R,2R)-2-Piienyl-cyclopropanecarboxylic acid (2-cyano-e-oxo-5,6-diiiydto-1H- 
[1 ,21diazepinoI4,5,6-cdlindol-8-yi)-amide; and 

(2R)-2-Amino-2-(4-hydroxyplienyl)-/\/-(6-oxo-2-plienyl-5,6-diiiydro-1W- 
[1,2]diazepinoI4,5,6-cd]indol-8-yl)etlianamide iiydrochloride; or 
the piiarmaceuticaliy acceptable salts or solvates thereof. 
Other preferred compounds of formula I are selected from the group consisting oft 

2-Fluoro-A/-(6-oxo-2-phenyl-5,6-dihydro-1W-[1,2]diazepino[4,5,6-cd]indol-8-yl)-3- 
trifiuoromethyl-benzamide; 
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AH6-Oxo-2-phenyl-5.6-dihydro-1 H-I1 ,2]diazepinoI4.5,6-cc(Jlndol-8-yl)-4-thien-2- 
ylbutanamide; 

(1R. 2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-hydroxymethyl-phenyl)-6-oxo-5,6- 

dihydrc>-1H^1.2]diazepino[4,5.6-cc(lindoI-8-yl]-amide; 

» 

5 (2R)-2-Amino-2-<yclohexyl-AA<6-oxo-2-phenyl-5,6-dihydro-1 H-[1 ,2]dia2epino[4.5.6- 

ccOindQl-8-yl)-acetamide(hydrochloride); 

6-Oxo-2-phenyl-A/4(1«)-1-phenylethyll-5,6-dihydro-1H^ 
carboxamide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-oxo-5,6<llhydro-1 H- 

10 [1 ,2]diazepino[4,5,6-cd]indol-8-yl)-amide; 

(2R)-2-Hydroxy-A/-(6-oxo-2-phenyl-5.6-dihydro-1 H^l ,2]diazep^ 
phenylethanamide; 

(1 .2-tra/7s)-2-Pyridin-2-yl-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-1 H- 
[1 ,2]diazepino[4.5.6-cd]indol-8-yl)-amide (acetic acid salt); 
1 5 (1 .2-fra/7s)-2-(1 H-lmidazol-4-yl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5.6-dihydro- 

1H-I1,2]diazepino[4.5,6-cdlindol-8-yl)-amide (acetic acid salt); 

(2R)-Piperidine-2-carboxyl[c acid (6-oxo-2-phenyl-5.6-dihydro-1 H-[1 ,2]diazepino[4.5.6- 
CG0indol-8-yl)-amide (hydrocliiorlc salt); 

(2R)-2-Amino-3-(4-hydroxyphenyl)-/V-(6-oxo-2-phenyl-5,6<lihydro-1^ 
20 [1,2]diazepino[4,5.6-cdlindol-8-yl)propanamide hydracliloride; 

(1 R,2R)-6-Oxo-8-[(2-phenyl-cyclopropanecarbonyl)-aminoI-5,6-dihydro-1 H- 
[1 ,2]diazepinoI4,5,6-cdlindole-2-carboxylic acid (2-dimethylamino-ethyl)-amide; 

Example 182: (1,2-frans)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic acid (6-oxo-2- 
phenyl-5.6-dihydro-1 -[1 .2]diazepino[4,5.6]indol-8-yl)-amide; 
25 (1 R,2R)-2-Phenyl-cyclopropanecarboxyllc acid (2-ethyl-6-oxo-5,6-dihydro-1 H- 

[1,2]dia2epino[4,5,6-cc(lindol-8-yl)-amide; 

(1 R.2R)-A/-(6-Oxo-2-pyridin-3-yl-5,6-dlhydro-1 H-[1 ,2]dia2epinoI4.5,6-ccfiindol-8-yl)".2- 
phenylcyclopropanecarboxamlde; and 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid [1 -(2-amino-ethyl)-2-chloro-6-oxo-5,6- 
30 dihydro-1 H-{1 ,2]diazepino[4, 5,6-cd]indol-8-yl]-amlde; or 

the pharmaceutically acceptable salts or solvates thereof. 

In another embodiment the invention also relates to compounds of the Formula I that are 
selective for CHK-1 over CHK-2 with selectivity ratio between about 5 folds and about 5000 folds; 
preferably between about 50 folds and about 1000 folds; and more preferably between about 70 
35 folds and about 830 folds. Within this embodiment, the more preferred compounds are selected 
from the group consisting of: 
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2-Fluoro/\/-{6-oxo-2-phenyl-5.6-dihydra-1 H-[1 .21diazepinoI4,5,6-cd]indol-8-yl)-3- 
trifluoromethyl-benzaniide; 

/V-(6<)xo-2-phenyl-5,6-<iihydro-1 .2]diazepino[4.5,6-(xflindoW^^ 
benzamide; 

5 A/-{6-Oxo-2-phenyI-5,6-dihydro-1 H.[1 ,2]diazepino[4.5.6-cdlindol-8-yl)-4-thien-2- 

ylbutanamide; 

/\H2-(3-Dimethylaminomethyl-phenyl)-6-oxo-5,6-dihydro-1^ 
8-yl]-2-fiuoro-3-trifluoromethyl-benzamide; 

(2R)-2-Amino-2-cyclohexyl-Af-(6-oxo-2-phenyl-5,6-dihydrc)-1H^^ 
1 0 cd]indol-8-yl)-acetamide(hydrochloride); 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-oxo-5,&<iihydro-1 H- 

[1,2]diazepino[4,5,6-cc(]indoi-8-yl)-aniide; 

(1R,2R)-^-Oxo-8-[(2-phenylK:yclopropanecarbonyl)-amino]-5,6-dihydro-1H- 
[1 ,2]diazepino[4,5,6-CG(|indole-2-carboxylic acid (2-dimethyiamino-etiiyl)-amide; 
1 5 (2R)-2-Amino-2-(4-hydroxyphenyl)-A/-^6K)XC)-2-phenyl-5,6-dihydro-1 H- 

[1 ,2]diazepino[4,5,6-CG(]indol-8-yl)ethanamide hydrochloride; 

(1,2-fra/7s)-2-(4-Hydroxy-phenyl)-cydopropanecarboxylic acid (6-oxo-2-phenyl-5,6- 
dihydro-1-[1 ,2]diazepino[4,5,6]indol-8-yI)-amide; and 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid (2-ethyl-6-oxo-5,6-dihydro-1 W- 
20 [1 ,2]diazepino[4,5,6-cd]indol-8-yl)-amide; or 

the pharmaceutically acceptable salts or solvates thereof 

Another object of the invention is to provide a connposition for the treatment of neoplasms, 
and for enhancing the antineoplastic effects of anti-neoplastic agents and therapeutic radiation. 

In an embodiment, the invention relates to a composition containing a compound of the 
25 Formula I, a pharmaceutically acceptable salt, solvate, or prodrug thereof and an anti-neoplastic 
agent as a combined preparation for the simultaneous, separate or sequential use in treating a 
neoplasm. 

In another embodiment, the invention relates to a composition containing a compound of 
the Formula I, a phannaceutlcally acceptable salt, solvate, or prodrug thereof and an anti- 

30 neoplastic agent as a combined preparation for the simultaneous, separate or sequential use in 
treating a neoplasm wherein the anti-neoplastic agent is selected from the group consisting of 
alkylating agents, antibiotics and plant alkaloids, hormones and steroids, synthetic agents having 
anti-neoplastic activity, antimetabolites and biological molecules having anti-neoplastic activity. 

In another embodiment, the invention relates to a composition containing a compound of 

35 the Formula i, a pharmaceutically acceptable salt, solvate, or prodrug thereof and an anti- 
neoplastic agent as a combined preparation for the simultaneous, separate or sequential use in 
treating a neoplasm wherein the anti-neoplastic agent is selected from the group consisting of 
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Ara-c, VP-16, cis-platin, adriamycin. 2-chloro-2<leoxyadenosine. 9- (3-D-arabinosyl-2- 

fluoroadenine. carboplatin. gemcitabine, camptothecin, paclitaxel, BCNU. 6-fIuorouracil, 
irinotecan, and doxorubicin. 

Another object of the invention is to provide a method for the treatment of neoplasms. 

In an embodiment, the invention relates to a method for treating a neoplasm which 
comprises administering to a mammal in need thereof, an anti-neoplastic agent in combination 
with a compound of the Formula I, a phamiaceutically acceptable salt, solvate, or prodrug thereof. 

In another embodiment, the invention relates to a method for treating a neoplasm which 
comprises administering to a mammal in need thereof, an antl-neoplastic agent in combination 
with' a compound of the Fomnula I, a pharmaceutically acceptable salt, solvate, or prodrug thereof, 
wherein the anti-neoplastic agent is selected from the group consisting of Ara-c, VP-16, cis-platin, 
adriamycin, 2-chloro-2-deoxyadenoslne. 9-p-D-arabinosyl-2-fIuoroadenine, carboplatin, 
gemcitabine, camptothecin, paclitaxel, BCNU, 5-fluorouracil, irinotecan, and doxorubicin. In 
another embodiment, more than one anti-neoplastic agents may be used in combination with a 
compound of the Fonmula I, the phamiaceutically acceptable salts, solvates, or prodrugs thereof. 

Another object of the invention Is to provide methods for enhancing the anti-neoplastic 
effect of therapeutic radiation. 

In an embodiment, the invention relates to a method for treating a neoplasm which 
comprises administering to a mammal in need thereof, therapeutic radiation having an anti- 
neoplastic effect in combination with a compound of the Formula I, a pharmaceutically acceptable 
salt, solvate, or prodnjg thereof. 

Another object of the invention is to provide methods for enhancing the antineoplastic 
effect of an anti-neoplastic agent. 

In an embodiment, the invention relates to a method for enhancing the anti-neoplastic 
effect of an anti-neoplastic agent in a mammal which comprises administering to a mammal in 
need thereof, a compound of the Formula I, a pharmaceutically acceptable salt, solvate, or 
prodrug thereof, in combination with an antineoplastic agent. The antineoplastic agents include 
alkylating agents, antibiotics and plant all^aloids, homiones and steroids, synthetic agents having 
anti-neoplastic activity, antimetabolites and biological molecules having anti-neoplastic activity. 
Specific antineoplastic agents include Ara-c, VP-16, cis-platin, adriamycin, 2-chloro-2- 
deoxyadenosine. 9-p-D-arabinosyl-2-fluoroadenine, carboplatin, gemcitabine, camptotiiecin, 
paclitaxel, BCNU. 5-fIuorouracil. irinotecan, and doxorubicin. 

In anotiier embodiment, Oie invention relates to a metiiod for enhancing the anti- 
neoplastic effect of therapeutic radiation in a mammal which comprises administering to a 
mammal in need tiiereof, a compound of tiie Formula I, a pharmaceutically acceptable salt, 
solvate, or prodrug thereof, in combination with tiierapeutic radiation having an anti-neoplastic 
effect. 
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Another object of the invention is to provide a method for the treatment of a condition 
which can be treated by the inhibition of protein kinases. In one embodiment of the invention, the 
protein kinases are selected from the group consisting of Checkpoint kinase 1 (CHK-1), 
Checkpoint kinase 2 (CHK-2), Cydln dependent kinase 1 (CDK1), Semm and glucocorticoid 
5 regulated kinase (SGK). Adenosine S'-monophosphate (AMPJ-activated protein kinase (AMPK), 
Lymphoid T cell tyrosine Idnase (LCK), Mitogen activated protein kinase-2 (MAPK-2). Mitogen- 
and stress-activated protein kinase 1 (MSK1), Rho kinase (ROCK-li), P70 S6 kinase (p70S6K), 
cAMP (adenosine 3' 5' cyclic monophosphatej-dependent protein Idnase (PKA), Mitogen activated 
protein kinase (MAPK). Mitogen activated protein kinase-1 (MAPK-1), Protein kinase C-related 

10 kinase 2 (PRK2), S-Phosphoinositlde dependent kinase 1 (PDK1), Fyn kinase (FYN), Protein 
kinase C (PKC), Protein Kinase C Beta 2 (PKCpll). Protein Kinase C Gamma (PKCy), Vascular 
endotiielial growth factor receptor 2 (VEGFR-2), Fibroblast growth factor receptor (FGFR). 
Phosphorylase kinase (PHK), Wee1 kinase (Wee1), and Protein Kinase B (PKB). Preferably, the 
protein kinases are selected from the group consisting of Checkpoint kinase 1 (CHK-1), 

1 5 Checkpoint kinase 2 (CHK-2), Mitogen activated protein kinase (MAPK), Mitogen activated protein 
kinase-l (MAPK-1), Mitogen activated protein kinase-2 (MAPK-2), Vascular endothelial growth 
factor receptor 2 (VEGFR-2), Fibroblast growth factor receptor (FGFR), Phosphorylase kinase 
(PHK), Protein Kinase B alpha (PKBa), and Wee1 kinase (Wee1). 

In an embodiment, the Invention relates to a method for the treatment of a condition which 

20 can be treated by the inhibition of protein kinases in a mammal, including a human, comprising 
administering to a mammal in need thereof, a compound of the Formula I, a pharmaceutically 
acceptable salt, solvate, or prodrug thereof. 

In another embodiment, said condition which can be treated by the inhibition of protein 
kinases is selected from the group consisting of connective tissue disorders, inflammatory 

25 disorders, immunology/allergy disorders, infectious diseases, respiratory diseases, cardiovascular 
diseases, eye diseases, metabolic diseases, central nervous system (CNS) disorders, liver/kidney 
diseases, reproductive health disorders, gastric disorders, skin disorders and cancers. 

Other aspects, advantages, and preferred features of the invention will become apparent 
firom the detailed description below. 

30 Detailed Description And Preferred Embodiments of The Invention 

For purposes of the present invention, as disclosed and claimed herein, the following 
terms and abbreviations are defined as follows: 

Unless othenvise indicated, the temi "wherever it occurs" refers to any occunrence of any 
functional groups (such as R\ R^ or any substituents thereof), including any occurrence of any 

35 component of any functional groups referred to herein (e.g., the "(Ci-C8)alkyl component of (Ci- 
C8)alkyl-0-). 
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Unless otherwise indicated, the temn ''(Ci-C8)alkyl" as well as the (Ci-C8)alkyl component 
of other temas referred to herein (e.g., the "(Ci-CB)alkyl component of (Ci-Csjalkyl-O-). may be 
linear or branched (such as methyl, ethyl, n-propyl, /sopropyl, /^butyl, /so-butyl, seconda/y-butyl, 
fe/t/a/y-butyl). 

5 Unless othenAnse indicated, the tenti "(CrC8)alkenyr means straight or branched 

hydrocarbon radical, substituent moiety, or sub-moiety referred to herein having 2 to 8 carbon 
atoms having at least one double bond including, but not limited to ethenyl, 1-propenyl, 2-propenyl 
(ally!), /so-propenyl, 2-methyl-1-propenyl, 1-butenyi, or2-butenyl. 

Unless otherwise indicated, the term "(CrCajalkynyr is used herein to mean straight or 

10 branched hydrocarbon radical, substituent, moiety, or sub-moiety referred to herein having 2 to 8 
carbon atoms having one triple bond including, but not limited to, ethynyl (-C=C-H), propynyl 
(-CHa-CsC-H or -CsC-CHa). or butynyl (-CH2-CH2-CHC-H, or -CH2-CHC-CH3. or -CEC-CH2CH3). 

Unless othenArise indicated, the term "(C3-Cio)cycloalkyr refers to a non-aromatic, 
saturated or partially saturated, monocyclic or fused, spiro or unfused bicyclic or tricyclic 

15 hydrocarbon radical, substituent, moiety, or sub-moiety referred to herein containing a total of 
from 3 to 10 carbon atoms, preferably 5-8 ring carbon atoms. Exemplary (C3-Cio)cycloalkyls 
include monocyclic rings having from 3-7, preferably 3-^, carbon atoms, such as cyclopropyl, 
c^clobutyl, cyclopentyl, cyclohexyl, cycloheptyl and the like. Illustrative examples of (Ca- 
Cio)cycloalkyl are derived from, but not limited to, the following: 




Unless othenA/ise indicated, the term "(C2-Cio)heterocyclyr refers to a non-aromatic, 
saturated or partially saturated, monovalent, monocyclic or fused, spiro or unfused bicyclic or 

25 tricyclic radical, substituent, moiety, or sub-moiety referred to herein containing a total of from 2 to 
10 ring carbon atoms and 1 to 5 ring heteroatoms selected from nitrogen, oxygen and sulfur. 
Illustrative examples of (C2-Cio)heterocyclyl include azetidinyl, pyrrolidyl, piperidyl, piperazinyl, 
morpholinyl, chromenyl, tetrahydro-2H-1 ,4-thiazinyl, tetrahydrofuryl. dihydrofuryl, 
tetrahydropyranyl, dihydropyranyl, 1,3-dioxolanyl, 1 ,3-dloxanyl, 1 ,4-dloxanyl, 1,3-oxathiolanyl, 

30 1,3-oxathianyl, 1,3-dlthtanyl, azabicyclo[3.'2.1]octyl, azabicyclo[3.3.1]nonyl, azabicylo[4.3.0]nonyl. 
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oxabicyclo[2.2.1]heptyl, 1 ,5,9-triazacyclodode(:^l, and the like. Additional illustrative examples of 
(C2-Cio)heterocyclyl are derived from, but not limited to, the following: 



H • " • 







i>0 0 0 

*^ » u I |-| ' H * 




and 




unless Otherwise indicated, the foregoing (C2-Cio)heterocyclyl can be 
C-attached or N-attached where such is possible. For instance, piperidyl can be piperid-l-yl 
(N-attached) or piperid-2-yl (C-attached). 
10 Unless otherwise indicated, the term "(C6-Cio)aryl" refers to an aromatic, monovalent, 

monocyclic or fused or unfused bicyclic or tricyclic radical, substituent, moiety, or sub-moiety 
referred to herein containing a total of from 6 to 10 ring carbon atoms. Illustrative examples of 
(C6-Cio)aryl are derived from, but not limited to, the following: 

and 




15 Unless othenwse indicated, the term "(Ci-Cio)heteroaryr refers to an aromatic, 

monovalent monocyclic, fused or unfused bicyclic or tricyclic radical, substituent, moiety, or sub- 
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15 



20 



moiety referred to herein containing a total of from 1 to 10 ring carbon atoms and 1 to 5 ring 
heteroatoms selected from nitrogen, oxygen and sulfur, illustrative examples of (Cr 
Cio)heteroaryl include, but not limited to, thienyl, pyrrolyl, imidazolyl, pyrazolyl, furyl, isothiazolyl, 
furazanyl, isoxazolyl, thiazolyl. pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, triazinyl, benzo[b]thienyl, 
naphtho[2,3-b]thianthrenyl. isobenzofuranyl, chromenyl, xanthenyl, phenoxathienyl. indolizinyl, 
isoindolyl, Indolyl, indazolyl, purinyl, isoquinolyl, quinolyl, phthalazinyl. naphthyridinyl, quinoxyalinyl, 
quinzolinyl, benzothiazolyl, benzimidazolyl, tetrahydroquinolinyl, cinnolinyl, pteridinyl, carbazolyl, 
beta-carbolinyl, phenanthridinyl, acridinyl, perimidinyl, phenanthrolinyl, phenazinyl, isothiazolyl, 
phenothiazlnyl. and phenoxazinyl. Further examples of (Ci-Cio)heteroaiyl are derived from, but 
not limited to, the following: 




O 



H 




r''^' 

'^x^' "^.^ »^ J 



H 



11 






H . 







unless otherarise indicated, the foregoing (Ci-Cio)heterDaryl can be 
C-attached or N-attached where such Is possible. For instance, pyridyl can be pyrid-1-yl 
(N-attached) or pyrid-3-yl (C-attached). 

Unless olhenwse indicated, the term "((C3-Cio)(ycloallcyl)((Ci-Cb)alkyl)>N-" refers to a 
radical, substituent, moiety, or sub-moiety refen-ed to herein having the formula: 

(C3-Cio)cydoalkyj). 

(Ci-C8)alkyir 
defined above. 

Unless otherwise indicated, the terni °((C8-Cio)aryl)((Ci-C8)alkyl)>N-" refers to a radical, 
substituent, moiety, or sub-moiety refen'ed to herein having the formula: 



; wherein the tenns "(C3-Cio)cycloalkyl'' and °(Ci-C8)alkyr are as 



(CerCio)atyO\ 



N-l 



(Ci-C8)alkyO ; wherein the terms "(C6-Cio)aiyr and °(Ci-C8)all<yr are as defined 



25 above. 
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Unless otherwise indicated, the term "(Ci-Ciojheteroaryl-NH-" refers to a radical, 
substituent, moiety, or sub-moiety referred to herein having the formula: 
(Ci-Cio)heteroafyl)^ 

H ; wherein the term "(Ci-Cio)heteroaryl" is as defined above and 
wherein said (Ci-Cio)heteroaryl is bonded to the -NH- via a ring (Ci-Cio)heteroaryl carbon atom. 
5 Unless othenwse indicated, the term "(CrCio)heterocyclyl-NH-" refers to a radical, 

substituent, moiety, or sub-moiety referred to herein having the formula: 
(C2-Cio)heterocyclyi). 

/-I 

H ; wherein the term "(C2-Cio)heterocyclyr is as defined above and 
wherein said (C2-Cio)heterocyclyl is bonded to the -NH- via a ring (C2-Cio)heterocyclyl carbon 
atom. 

10 The term "a phamiaceutically acceptable salf refers to a salt that retains the biological 

effectiveness of the free acids and bases of the specified compound and that is not biologically or 
otherwise undesirable. A compound of the invention may possess a sufficiently acidic, a 
sufficiently basic, or both functional groups, and accordingly react with any of a number of 
inorganic or organic bases, and inorganic and organic acids, to forni a pharmaceutically 

15 acceptable salt Exemplary pharmaceutically acceptable salts include those salts prepared by 
reaction of the compounds of the present invention with a mineral or organic acid or an inorganic 
base, such as salts including sulfates, pyrosulfates, bisulfates. sulfites, bisulfites, phosphates, 
monohydrogenphosphates, dihydrogenphosphates, metaphosphates, pyrophosphates, chlorides, 
bromides, iodides, acetates, propionates, decanoates, caprylates, acrylates, formates, 

20 isobutyrates, caproates. heptanoates, propiolates, oxalates, malonates, succinates, suberates, 
sebacates, fumarates, maleates, butyne-1 ,4-dloates, hexyne-1,6<lloates, benzoates, 
chlorobenzoates, methylbenzoates, dinitrobenzoates, hydroxybenzoates, methoxybenzoates, 
phthalates, sulfonates, xylenesulfonates, phenylacetates, phenylpropionates, phenylbutyrates, 
citrates, lactates, y-hydroxybutyrates, glycollates, tartrates, methane-sulfonates, 

25 propanesulfonates, naphthalene-1 -sulfonates, naphthalene-2-sulfonates. and mandelates. 

The term "prodrug", as used herein, refers to a metabolic precursor of a compound of 
the Formula I (or a salt thereof) that is pharmaceutically acceptable. A prodrug may be inactive 
when administered to a subject but is converted in vivo to an active compound of the Formula I. 
The tenm "active metabolite", as used herein, refers to a metabolic product of a compound of the 

30 Formula I that is pharmaceutically acceptable and effective. Prodrugs and active metabolites of 
compounds of the Fomiula I may be determined using techniques known in the art. Prodrugs and 
active metabolites of a compound may be identified using routine techniques l<nown in the art 
See, e.g., Bertolini et al., J. Med. Chem,, 40, 2011-2016 (1997); Shan, et al., J. Pharm. Sc/., 86 
(7), 765-767; Bagshawe, Drug Dev. Res., 34, 220-230 (1995); Bodor, Advances in Drug Res., 13, 
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224-331 (1984); Bundgaard, Design of Prodrugs (Elsevier Press 1985); and Laisen. Design and 
Application of Prodrugs. Drug Design and Develonmap ^ (Krogsgaard-Larsen et a!., eds., 
HaniwxKl Academic Publishers, 1991). 

The CHK-1 inhibitor of the present invention may be administered in combination with 
other anti-neoplasm therapies including anti-neoplastic agents and radiation therapy. 

The temi "in combination with" means that the compound of Fomiula I may be 
administered shortly before, shortly after, concun-ently, or any combination of before, after, or 
concurrently, with such other anti-neoplasm therapies. Thus, the compound and the anti- 
neoplastic agent may be administered simultaneously as either as a single composition or as two 
separate compositions or sequentially as two separate compositions. Likewise, the compound 
and radiation therapy may be administered simultaneously, separately or sequentially. The 
compound may be administered in combination with more than one anti-neoplasm therapy. In a 
preferred embodiment, the compound may be administered from 2 weeks to 1 day before any 
chemotherapy, or 2 weeks to 1 day before any radiation therapy. In another preferred 
embodiment, the CHK-1 inhibitor may be administered during anti-neoplastic chemotherapies and 
radiation therapies. If administered following such chemotherapy or radiation therapy, the CHK-1 
inhibitor may be given within 1 to 14 days following the primary treatments. The CHK-1 inhibitor 
may also be administered chronically or semi-chronically, over a period of from about 2 weeks to 
about 5 yeare. One skilled in the art will recognize that the amount of CHK-1 inhibitor to be 
administered in accordance with the present Invention in combinatton with other antineoplastic 
agents or therapies is that amount sufficient to enhance the anti-neoplasm effects of anti- 
neoplastic agents or radiation therapies or that amount sufficient to induce apoptosis or cell death 
along with the anti-neoplastic or radiation therapy and/or to maintain an antiangiogenic effect 
Such amount may vary, among other factors, depending upon the size and the type of neoplasia, 
the concentration of the compound In the therapeutic formulation, the specific anti-neoplasm 
agents used, the timing of the administration of the CHK-1 inhibitors relative to the other 
therapies, and the age, size and condition of the patient 

The temi "protein kinases", as used herein, refere to enzymes that catalyze ttie 
phosphorylation of hydroxy groups on tyrosine, serine and Hireonine residues of proteins. The 
consequences of tills seemingly simple activity are staggering; cell growth, differentiati'on and 
proliferation, i.e., virtually all aspects of cell life in one way or anotiier depend on tiie protein 
kinase activity. Furthemnore, abnormal protein kinase activity has been related to a host of 
disorders, ranging from relatively non-life tiireatening diseases such as psoriasis to extremely 
virulent diseases such as glioblastoma (brain cancer). The protein kinases can be convenientiy 
broken down Into two major classes, Vne protein tyrosine kinases (PTKs) and the serine-threonine 
kinases (STKs). In addition, a tiiird class of dual specificity kinases which can phosphorylate botii 
tyrosine and serine-threonine residues is known. Examples of protein kinases and tiieir isoforms 
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contemplated within this invention include, but are not limited to, Checkpoint kinase 1 (CHK-1). 
Checkpoint kinase 2 (CHK-2), Cyclin dependent kinase 1 (CDK1), Serum and glucocorticoid 
regulated kinase (SGK), Adeno&ne S'-monophosphate (AMPJ-activated protein kinase (AI\/1PK), 
Lymphoid T cell tyrosine kinase {LCK), M^ogen activated protein Idnase-l (MAPK-2). Mitogen- 
5 and stress-activated protein kinase 1 (IVISKI). Protein Kinase B (PKB), Protein Kinase B alpha 
(PKBa), Rho Idnase (ROCK-II), P70 S6 kinase (p70S6K), cAMP (adenosine 3',5' cyclic 
monophosphatej-dependent protein kinase (PICA), Mitogen activated protein kinase-1 {MAPK-1), 
Protein kinase C-related kinase 2 (PRK2). S'-Phosphoinositide dependent kinase 1 (PDK1). Fyn 
kinase (FYN), Protein kinase C (PKC). Protein Kinase C Beta 2 (PKCpil). Protein Kinase C 
10 Gamma (PKCy). Vascular endotiielial growth factor receptor 2 (VEGFR-2), Fibroblast growth 
factor receptor (FGFRl Phosphorylase kinase (PHK). Weel kinase (Wee1), and Protein Kinase B 
(PKB). 

Checkpoint kinase 2 (CHK-2) acts as a cell cycle checkpoint controller In response to 
DMA damage. CHK-2 is a downstream effector of ATM which phosphorylates p53 protein and 

15 affects cell cycle progreesion from Gi to the S phase. CHK-2 activation also affects S phase 
progression. In addition along with CHK-1, CHK-2 influences G2/IVI transition and plays a role In 
apoptosis if the damage cannot be repaired. CHK-2 could play a role in sensitizing cancer cells to 
DNA-damaging therapies. CHK-2 may also play a role as a tumor suppressor. Bartek, J. et al. 
(2001 ) Nature Reviews, Molecular Cell biology 2:877-886. 

20 Cyclin dependent kinase 1 (CDK1) is also known as Cdc2 in yeast cells. The cell cycle 

directs specific events that control growth and proliferation of cells. The cyclin B/Cdkl complex 
promotes entry into mitosis. Cyclin B1 overexpression has been found in 90% of colorectal 
carcinomas Since the cell cycle is dysregulated in human cancers, modulation of CDK activity is a 
possible therapy. Olomoucine, a CDK inhibitor, has been shown to inhibit cellular proliferation in 

25 human cancer cells. In lymphoma cells, olomoucine arrests the cell cycle in both the Gi and G2 
phases by inhibiting cyclin E/CDK2 and cyclin B/CDK1. Buolamwini, J.K. (2000) Current 

■ 

Phannaceutical Design 6:379-392; Fan, S. et. al. (1999) C/7emottefapy 45:437-445. 

Serum and glucocorticoid regulated kinase (SGK) is rapidly and highly regulated by 
corticosteroids in A6 cells at the mRNA and protein levels. SGK is also induced by aldosterone In 

30 the kidney of adrenatectomized rats. SGK is activated by 3 -phosphoinositide dependent kinase 1 
(PDK1). SGK might play a critical role in aldosterone target cells and may be physiologically 
important in the early response to aldosterone. Aldosterone receptor antagonists have recently 
shown great promise in clinical trials for patients with heart feilure. The ability to mediate the 
physiological responses to aldosterone may like-wise prove beneficial. See Leslie, N. R. et. al. 

35 (2001) Chemical Reviews 101(8):2365-2380; Funder. J. W. (1999) Molecular and Cellular 
Endocrinology ^5^{^-2y^'3\ Verrey. F. et. al. (2000) Kidney International 57(4): 1277-1282. 
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Adenosine S'-monophosphate (AMPyactivated protein Idnase (AMPK) isoform a2 
(AMPK a2) is present in high concentrations in siceletal muscle, heart, and liver while the a1 
isoform is widely distributed. AMPK. probably the a2 isofonm, phosphorylates acetyl-CoA 
carboxylase p isofomn (ACCi3)and inactivates it under conditions electrical stimulation or 
5 exercise. In rat skeletal muscle, malonyl-CoA is regulated by ACCpis and involved in the 
regulatory mechanism of transfening long chain fatty acids into the mitochondria where they are 
oxidized. AMPK could therefore be linlced to obesify and/or insulin resistance, and modulation of 
AMPK could be potentially beneficial in the treatment of these diseases. AMPK inhibits enzymes 
involved in glycogen and cholesterol synthesis. It is a possible regulatory enzyme that in response 

10 to adenosine ^-triphosphate (ATP) depletion, reduces further ATP consumption by initiating 
cellular adjusbnents tiiat are directed toward maintaining ATP levels. In addition, AMPK has been 
linked to transcription , regulation of creatinine kinase, apoptosis, and glucose transport See 
Kemp, B. E. et al. (1999) Trends in Biochemical Sciences 24(1):22-25; Friedman, J. (2002) 
yVafun9 415(6869):268-269; Ruderman. N. B. et. al. {^999) American Journal of Pliysiology 276{^ , 

15 Pt. 1):E1-E18. 

Lympt)oid T cell tyrosine kinase (LCK) is a cytosolic non-receptor tyrosine kinase and a T- 
lymphocyte member of the Src family. LCK has been implicated in early phase T-cell receptor 
activation by antigens and plays a critical role in T-cell mediated immune responses. Upon 
activation by autophosphorylation. LCK phosphorylates T-cell receptor ^-chains which can tiien 
20 recruit a second cytoplasmic protein-tyrosine kinase ZAP-70 to promote T-cell activation. 
Inhibitors could be used for Uie treatment of rheumatoid arthritis, diseases related to immune 
response and T-cell based -leukemias and lymphomas. See Garcia-Echevenia, C. (2001) Current 
Medicinal Chemistry 8(1 3): 1589-1604; Majolini, M. B. et. aL (1999) Leukemia & Lymphoma 
35(3/4):245-254. 

25 Mitogen- and stress-activated protein kinase 1 (MSK1) is activated on stimulation of the 

Ras-mitogen activated protein kinase (MAPK) patiiway and also by tiie p38 stress kinase 
pathway. Both pathways are implicated in tumorigenesis. Stimulation of tiie Ras-MAPK signal 
transduction pathway by growtii factors or phorbol esters results in phosphorylation of histone H3. 
MSK1 has been shown to mediate epidermal growUi factor (EGF) or TPA (12-0- 

30 tetradecanoylphorbol-13-acetate, a phorbol ester) induced phosphorylation of H3. There is 
evidence ttiat persistent activation of Ras-MAPK paUiway and MSK1 resulting in elevated 
phosphorylated H3 levels may contribute to aberrant gene expression observed in oncogene- 
transformed cells. Inhibition of MSK1 suppressed ttie induction of c-fos (proto-oncogene) and uPA 
genes in parental and oncogene-transfomried cells. Both c-fos and uPA are involved in tumor 

35 invasion and metastasis. See Strelkov, I. et. al. (2002) Cancer Research 62(1):75-78; Zhong, S. 
et. al. (2001) Journal of Biological C/iem/sf/y 276(35):3321 3-3321 9; Nomura, M. et. al. (2001) 
Journal of Biological C/ie/n/stry 276(27);25558-25567. 
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Rho kinase (ROCK-II) is also known as ROKa. By inhibiting ROCK-II, one could 
potentially influence Rho GTPases which act as molecular controls that regulate many essential 
cellular processes, including actin dynamics, cell-cycle progression, and cell adhesion. The in vitro 
and in vivo biological effects of Y-27632, a specific inhibitor of ROCK, have been described in the 
5 literature and include lowering blood pressure in hypertensive rats, inhibition of Rho-induced 
formation of stress fibers and focal adhesions, and inhibition of tumor growth. See Narumiya, S. 
et a!(2000) Methods in Enzymology 325 (Regulators and Effectors of Small GTPases. Part D): 
273-284 (and associated references listed therein); Bishop, et al. (2000) Biochem. J. 348: 241- 
255. 

10 P70 S6 kinase (p70^^) is found as two isoforms-one cytoplasmic and the other in the 

nucleus. They are similar except for N-terminus, and both are called p70^^^ or S6K1 . A second 
functional homologue S6K2 was also identified. P70^^'^ is a downstream target of the lipid kinase 
phosphoinositide 3-OH kinase (PI(3)K). P70^^^ is implicated in cell cycle control and neuronal cell 
differentiation. P70^^ may also function in regulating cell motility which could influence tumor 

15 metastases, the immune response, and tissue repair. Along with PKB/Akt, p70^^^ is a cmcial 
effector in oncogenic protein-tyrosine kinase (PTK) signaling. P70^®'^may be a more potent kinase 
for BAD than PKB/Akt (see above) in response to insulin growth factor 1 (IGF-1) stimulation. 
P70®^ may therefore play an important antiapoptotic role. See Blume-Jensen, P. et. al. (2001) 
Nature 411(6835):355-365; Accili. D. (2001) Journal of Clinical Investigation 108(1 1):1575-1576; 

20 Hidalgo, M. et al. (2000) Oncogene 19(56):6680-6686; Berven, L. et. al..(2000) Immunology and 
Cell Biology 78(4):447-451 . 

cAMP (adenosine 3',5' cyclic monophosphate)<lependent protein kinase (PKA) is 
involved in a wide range of physiological responses following interaction with cAMP. c^^P is a 
second messenger that regulates many different cellular activities such as gene transcription, cell 

25 growth and differentiation, ion channel conductivity, and release of neurotransmitters. The 
cAMP/PKA interaction acts as a major regulatory mechanism in mammals, and PKA has been 
shown phosphorylate a myriad of physiological substrates. PKA has two major isoforms- PKAI 
and PKAII. PKAI inhibitors have shown enhancing effects when used in combination certain 
cytotoxic cancer therapies. Antisense oligonucleotides targeting the PKAI subunit RIa have shown 

30 enhanced anti-tumor effects when combined with Taxol. Glucagon activates PKA and PKA may 
Influence insulin response along with calmodulin-dependent protein kinase and protein kinase 0. 
PKA is involved in regulating cardiac L-type calcium channels, and modulation of the implicated 
regulatory pathways may prove useful in the treatment of heart disease. In addition, dysfunctional 
T-cells isolated from HIV patients have been restored by the addition of PKAI antagonists. See 

35 Skalhegg, B.S. eL al. (2000) Frontiers in Bioscience [Electronic Publication] 5:D678-D693; 
Brandon, E. P. et. al. (1997) Cun^ent Opinion in Neurobiology 7(3):397-403; Neshen R. et 
aL(2002) Diabetes 51(SuppL 1): S68-S73; Shabb, J. B. (2001) Chemical Reviews 101(8):2381- 
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2411; Kamp. T.J. et. al. (2000) Circulation Research 87(12);1095-1102; Tortora, G. etal. (2002) 
Clinical Cancer Research 8:303-304; Tortora, G. etal. (2000) Clinical Cancer Reseaich 6:2506- 
2512. 

I 

Mitogen activated protein Idnase (MARK) is also known as ERK. In tumorigenesis, ras 
5 oncogenes transmit extracellular growth signals. The MARK pathway is an important signaling 
route between membrane-bound ras and the nucleus. A phosphorylation cascade involving three 

■ 

key kinases is involved. They are Raf, MEK (MAP kinase kinase) and MAPK/ERK. Raf isoforms 
phosphorylate and activate isoforms MEK1 and MEK2. MEK1 and 2 are dual specificity kinases 
that in turn phosphorylate and activate the.MAPK isofomfis MAPK1/ERK1 and MAPK2/ERK2. In 

10 fibroblasts. MAPK1/ERK1 and MAPK2/ERK2 are both strongly activated by growth factors and by 
tumor-promoting phorbol esters. MAPK1/ERK1 and MAPK2/ERK2 are also involved with glucose 
regulation, neurotransmitter regulation, and secetagogue regulation (in endocrine tissues). The 
MAPK pathway has also been linked to the induction of cyclin D1 mRNA and thus linked to G1 
phase of cell cycle. See Webb. CP. et. al. (2000) Cancer Research 60(2), 342-349; Roovers, K. 

15 et. al. (2000) BioEssays 22(9):81 8-826; Chen, 2. et. al. (2001) Chemical Reviews 101(8):2449- 
2476; Lee, J. C. et al. (2000J Immunopharmacology 47(2-3): 1 85-201 , Sebolt-Leopold J.S. (2000) 
Oncogene 19:6594-6599; Cheng, F.Y. et al. (2001) Journal of Biological Chemistry 
276(35):32552-32558; Cobb, M.H.et al. (2000) Trends In Biochemical Sciences 25(1):7-9; Cobb, 
M.H.et al. (1996) Journal ofBtological C»jem/s«ry 270(25): 14843-14846; Deak, M. et al. (1998) 

20 EMBO Journal 17(15):4426-4441; Davis, J.D. (1993) Journal of Biological Chemistry 
268(20):14553-14566. 

cSrc (also known as p60 o-src) is cytosolic, non-receptor tyrosine kinase. c-Src is 
involved in the transduction of mitogenic signals from a number of polypeptide growth factors 
such as epidemial growth factor (EGF) and platelet-derived growth factor (PDGF). o-Src is over 

25 expressed in mammary cancers, pancreatic cancers, neuroblastomas, and others. IVIutant c-Src 
has been klentified in human colon cancer. c-Src phosphorylates a number of proteins that are 
involved In regulating cross-talk between the extracellular matrix and the cytoplasmic actin 
cytoskeleton. Modulation cSrc activity could have implications in diseases relating to cell 
proliferation, differentiation and death. See Bjorge. J.D. et al. (2000) Oncogene 19(49):5620- 

30 5635; Halpem, M. S. et al. (1996) Proc. Natl. Acad. Sci. U. S. A. 93(2), 824-7; Belsches, A.P. et 
al. (1997) Frontiers in Bioscience [Electronic Publication] 2:D501-D618; Zhan, X. et al (2001) 
CAjem/ca//?ewews.101:2477-2496; Haskell, M.D. et al. (2001) C/je/n/ca/ /?ev/ews 1 01 :2425-2440; 

Protein Idnase C-related kinase 2 (PRK2) is regulated by the G-protein Rho. PRK2 is 
found in regions of large actin tumover. Endogenous PRK2 kinase activity increases with 

35 keratinocyte differentiation and is associated with keratlnocyte cell-cell adhesion and Fyn kinase 
activation. See Gross, C, et al. (2001) FEBS Letters 496(2,3):101-104; Calautti, E. et al. (2002) 
Journal of Cell Biology 1 56(1):137-148. 
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3-Phosphoinositide dependent kinase 1 (PDK1) phosphorylates and activates members 
of the AGC (cAMP-dependent. cGMP-dependent. and protein kinase C) Idnase family that are 
activated downstream of phosphoinositide 3-kinase (PI3K). PI3K becomes active through insulin 
stimulation. PDK1 activates a number of protein kinases and therefore can be connected to the 
5 regulation of a number of insulin specific events. PDK1 phosphorylation and activation of PKC^ is 
necessary for insulin-dependent GLUT4 translocation. Insulin-induced GLUT4 translocation is 
physiologically related to the actin-based c^oskeleton. Disturbances in acBn filaments have been 
linked to loss of insulin effect on glucose transport and decreased translocation of GLUT4. See 
Wick, K. L. et al. (2001) Cunent Drug Targets: Immune, Endocrine and Metabolic Disorders 

10 1(3):209-221; Peterson. R. T. et al. (1999) Current Biology 9(14):R521-R524: Toker. A. et al. 
(2000) Cell 103(2):185-188; Leslie, N.R. (2001) Chem, Rev. 101: 2365-2380. 

Fyn kinase (FYN) is a member of the Src family of tyrosine kinases. Fyn has been 
implicated in positive control of keratinocyte cell-cell adhesion. Adhesion plays a crucial function in 
establishment and maintenance of organized tissues. Fyn knockout and transgenic mice 

16 established that Fyn participates in T cell receptor (TCR) signaling. Overexpression of the fyn(T) 
transgene produces T cells with enhanced responsiveness to TCR signaling. Conversely, 
expression of an inactive kinase form is inhibitory. Fyn may be an appropriate target for treatment 
of autoimmune diseases. Fyn -/- mice are hypersensitive to alcohol which suggests that Fyn might 
be a target for the treatment of alcoholism. Alteration of Fyn levels may also aid in the treatment of 

20 skin disorders. Fyn has been implicated in the regulation of programmed cell death, and Fyn-/- 
mice exhibit reduced apoptosis. See also PRK2. See Calautti, E. et al. (2002) Journal of Cell 
Biology 156(1): 137-148; Resh. M. D. (1998J Journal of Biochemistry & Cell Biology 30(11):1159- 
1162, 

Vascular endothelial growth factor receptor 2 (VEGFR-2) is also known as FLK-1 and as 
25 KDR (kinase insert domain receptor). Other VEGF receptor tyrosine kinases include VEGFR- 
1(Flt-1) and VEGFR-3 (Flt-4). Angiogenesis or the development of new vasculature is central to 
the process by which solid tumors grow. The degree of vasculaturization has been linked with 
increased potential for metastasis. VEGFR-2. expressed only on endothelial cells, binds the 
potent angiogenic growth factor VEGF and mediates the subsequent signal transduction. 
30 Inhibition of VEGF-R2 activity has resulted in decreased angiogenesis and tumor growth in in vivo 
models, and inhibitors of VEGFR-1 are currently in clinical trials for the treatment of cancer. See 
Strawn et al.,(1996) Cancer Research 56:3540-3545; Millauer et aL,(1996) Cancer Research 
56:1615-1620; Sakamoto, K. M. (2001) /Dmgs 4(9): 1061 -1067; Ellis, L. M. etal. (2000) Oncologist 
5(Suppl. 1):11-15; Mendel, D.B. et al (2000) Anti-Cancer Dmg Design 15:29-41; Kumar, C.C. 
35 etal. (2001) Expert Opin. Emerging Dnigs 6(2):303-315; Vajkoczy, P. et al (1999) Neoplasia 
1(1):31-41. 



wo 2004/063198 



PCT/IB2004/000026 



Fibroblast growth factor receptor (FGFR) binds the angiogenic growth factors aFGF and 
bFGF and mediates subsequent intracellular signal transduction. Growth factors such as bFGF 
may play a critical role in inducing angiogenesis in solid tumors that have reached a certain size. 
FGFR is expressed in a number of different cell types throughout the body and may or may not 
5 play important roles in nomial physiological processes in adult humans. Systemic administration 
of a small-molecule inhibitor of FGFR has been reported to block bFGF-induced angiogenesis in 
mice. See Yoshiji et al., (1997) Cancer Research 57: 3924-3928; Mohammad et al., (1998) EMBO 
Joi/ma/ 17:5996-5904. 

Phosphorylase kinase (PHK) activates glycogen phosphorylase. The primary 

10 consequence of this activation is to release glucose 1 -phosphate from glycogen. Conversion to 
glycogen is the major means by which glucose is stored in mammals. Intracellular glycogen stores 
are used to maintain blood-glucose homeostasis during fasting and are a source of energy for 
muscle contraction. In Vivo, PHK is phosphoryiated by cAMP-dependent protein kinase (PKA) 
which increases the specific activity of PHK. Both Type 1 and 2 diabetics show reduced glycogen 

15 levels in liver and muscle cells. Glycogen levels are tightly regulated by hormones and metabolic 
signaling. Kinase inhibitors that could augment intracellular glycogen levels may prove beneficial 
In the treatment of diabetes. See Brushia, R.J. etal. (1999) Frontiers in Bioscience [Electronic 
Publication] 4:D618-D641; Newgard, G.B. et. al. (2000) D/af)etes 49:1967-1977; Venien-Bryan, 0. 
et al. (2002) Structure 10:33-41; Graves, D. et. al. (1999) Pharmacoi Then 82:(2-3)143-155; 

20 Kilimann, M. W. (1 997) Protein Dvsfunction and Human Genetic Disease C hapter 4:57-75. 

Wee1 kinase (Weel) along with Miki kinase has been shown to phosphorylate Cdc2. 
Phosphorylation of Cdc2 has been shown to prevent mitotic entry. Weel may play an important 
role the normal growth cycle of cells and may be implicated in cell-cycle checkpoint control. Rhind, 
N. et. al. (2001) Mo/ecu/ar and CeMare/o/ogy 21 (5): 1499-1 508. 

25 Protein Kinase B (PKB) is also known as Akt. There are three very similar isoforms known 

as PKB a and Y (or Akt 1, 2, and 3). Ultraviolet irradiation in the 2gO-320nM range has been 
associated with the harmful effects of sunlight This Inradiation causes activation of PKB/Akt and 
may be implicated in tumorigenesis. Over expressed PKB/Akt has been shown In ovarian, 
prostate, breast & pancreatic cancers. PKB/Akt is also involved in cell cycle progression. PKB/Akt 

30 promotes cell survival In a number of ways. It phosphorylates the proapoptotic protein, BAD, so 
that it is unable to bind and inactivate the antiapoptotic protein Bcl-xl. PKB/Akt also serves to 
inhibit apoptosis by inhibiting caspase 9 and forkhead transcription factor and by activating IkB 
kinase. See Barber, A. J. (2001) Journal of Biological Chemistry 276(35):32814-32821; Medema, 
R.H. etal. (2000) A/aft//© 404:782-787; Muise-Helmericks, R.C. et al (1998) Journal of Biological 

35 Chemistry 273(45): 29864-29872; Nomura, M. et al. (2001) Joumal of Biological Chemistry 
276(27): 2558-25567; Nicholson. K. M. etal. (2002) Cellular Signaling 14(5): 381-395; Brazil, 
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DP. et. al. (2001) Trends in Biochemical Sciences 26(11): 657-664. Leslie. N.R. (2001) Cliem 
Rei^ 101: 2365-2380. 

Protein Idnase C (PKC) classical isoforms are designated a,pi. and x and all are Ca^* 
dependent PKC Isoforms are Involved In signal transduction pathways linked to a number of 
physiological responses including membrane transport, cellular differentiation and proliferation, 
organization of cytoskeletal proteins and gene expression. Tumor promoting phorbol esters 
activate classical PKC Isoforms and antisense oligonucleotides can block this activation. PKC 
isoforms are often over expressed in various cancers. PKC inhibitors have been shown to reverse 
p-glycoprotein-mediated multi-drug resistance and can increase IntiBcellular concentrations of 
otiier anti-cancer agents. In myocytes, PKC isoforms have been implicated in certain cardiac 
pathologies. PKC-y is highly expressed in brain and spinal cord and is primarily localized in 
dendrites and neuron cell bodies. PKC-P2 is involved in cell proliferation and overexpresslon 
increases sensitivity to cancer. PKCp inhibitors are a potential new therapy for diabetic retinopathy 
with clinical trials ongoing. See Magnelli, L et al. (1997) Journal of Cancer Research and Clinical 
Oncology 123(7):365-369; Cleri<. A et. al (2001) Circulation Research 89(10): 847-849; Carter. C. 
(2000) Cunrent Drug Targets1(2):163-183; Greenberg. S. et al. (1998) Alcohol 16(2); 167-1 75; 
Rosenzweig. T. et al. (2002) Diabetes51(6):1921-1930; Deucher. A et al. (2002) Journal of 
Biological Chemistry 277(1 9): 17032-1 7040; Frank, R.N. (2002) American Journal of 
Ophthalmology 133(5):693-698; Parekh. D. et al. (2000) EI\/IBO Journal 1 9(4):496-503; Newton. 
A.C. (2001) Chem. /?e«^. 101:2353-2364. 

The ternn "treating" or "treated", as used herein, refers to reversing, alleviating, inhibiting ttie 
progress of. or preventing the disorder or condition to which such temri applies, or one or morB 
symptoms of such disorder or condition. The term "treatinenf , as used herein, refers to ttie act of 
treating, as "treating" is defined immediately above. 

"Connective tissue disorders" as used herein refers to disorders such as degenerative 
cartilage loss following ti^aumatic joint injury, osteoarthritis, osteoporosis, Pagefs disease, 
loosening of artificial joint implants, periodontal disease and gingivitis. 

"Destruction of articular cartilage" as used herein refers to connective tissue disorders 
resulting In articular cartilage destiruction, preferably joint injury, reactive arthritis, acute 
pyrophosphate arthritis (pseudogout). psoriatic artiiritis, or juvenile rheumatoid arthritis, more 
preferably osteoartiiritis. 

"Inflammatory disorders" as used herein refers to disorders such as rtieumatold arUiritIs, 
ankylosing spondylitis, psoriatic artiiritis. psoriasis, chondrocalcinosis, gout, inflammatory bowel 
disease, ulcerative colitis, Crohn*s disease, fibromyalgia, and cachexia. 

"Immunology/allergy disorders" as used herein refers to disorders such as organ 
ti-ansplant toxicity, allergic reactions, allergic contact hypersensitivity, autoimmune disorders such 
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as those disorders associated with granulomatous Inflammation/tissue remodeling (such as 
asthma), immunosuppression and sarcoid. 

''Infectious diseases," including those mediated by viruses, bacteria, fungi or 
mycobacterial infection, as used herein refers to disorders such as septic arthritis, AIDS, fever, 
5 Prion diseases, myasthenia gravis, Malaria, sepsis, hemodynamic shock and septic shoclc. 

"Respiratory diseases" as used herein refers to disorders such as chronic obstructive 
pulmonary disease (including emphysema), acute respiratory distress syndrome, asthma, 
hyperoxic alveolar injury and idiopathic pulmonary fibrosis and other fibrotic lung diseases. 

"Cardiovascular diseases" as used herein refers to disorders such as atherosclerosis 
10 including atherosclerotic plaque rupture; aortic aneurysm including abdominal aortic aneurysm 
and brain aortic aneurysm; congestive heart failure; myocardial and cerebral infarction; stroke; 
cerebral ischemia; coagulation and acute phase response; left ventricular dilation; post ischemic 
reperfusion injury; angiofibromas; hemangiomas; and restenosis. 

"Eye diseases" as used herein refers to disorders such as aberrant angiogenesis, ocular 
15 angiogenesis, ocular inflammation, keratoconus, Sjogren's syndrome, myopia, ocular tumors, 
corneal graft rejection, comeal injury, neovascular glaucoma, comeal ulceration, comeal scarring, 
macular degeneration (including "Age Related Macular Degeneration (ARMD) including both wet 
and dry forms), proliferative vitreoretinopathy and retinopathy of prematurity. 

"Metabolic diseases" as used herein refers to disorders such as diabetes (including non- 
20 insulin dependent diabetes mellitus, diabetic retinopathy, insulin resistance, diabetic ulceration). 

"Central Nervous System" (CNS) disorders as used herein refers to disorders such as 
head trauma, spinal cord injury, Inflammatory diseases of the central nervous system, neuro- 
degenerative disorders (acute and chronic), Alzheimer's disease, demyelinating diseases of the 
nervous system, Huntington's disease, Parkinson's disease, peripheral neuropathy, pain, cerebral 
25 amyloid angiopathy, nootropic or cognition enhancement, amyotrophic lateral sclerosis, multiple 
sclerosis, migraine, depression and anorexia. 

"Liver/Kidney diseases" as used herein refers to disorders such as nephrotic syndromes 
such as glomerulonephritis and glomerular disease of the kidney, proteinuria, cirrhosis of the liver 
and interstitial nephritis. 

30 "Reproductive Health disorders" as used herein refers to disorders such as 

endometriosis, contraception (male/female), dysmenorrhea, dysfunctional uterine bleeding, 
premature rupture of fetal membranes and abortifactant. 

"Gastric disorders" as used herein refers to disorders such as colonic anastomosis and 
gastric ulcers. 

35 "Skin disorders" as used herein refers to disorders such as skin aging, pressure sores, 

psoriasis, eczema, dermatitis, radiation damage, tissue ulceration, decubital ulcers, epidemnolysis 
bullosa, abnormal wound healing (topical and oral formulations), bums and scleritis. 
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"Cancers' as used herein refers to disorders such as solid tumor cancer including colon 
cancer, breast cancer, lung cancer and prostrate cancer, tumor invasion, tumor growth tumor 
metastasis, cancers of the oral cavity and pharynx (lip. tongue, mouth, pharynx), esophagus, 
stomach, small intestine, large intestine, rectum, liver and biliary passages, pancreas, larynx, 
5 lung, bone, connective tissue, sidn, cervix uteri, corpus endometrium, ovary, testis, bladder, 
kidney and other urinary tissues, eye brain and central nervous system, thyroid and other 
endocrine gland. Hodgkin's disease, non-Hodgkln's lymphomas, multiple myeloma and 
hematopoiette malignancies including leukemias and lymphomas including lymphocytic, 
granuloc^c and mono(^c. 

0 The following reaction Schemes illustrate the preparation of the compounds of the 

present invention. Unless othenwise indicated each of A, the group -Y-Z-, X, R\ r\ r\ and in 
the reaction Schemes and the discussion that follows are defined as above. 

SCHEME 1 
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SCHEME 2 
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SCHEMES 




IVb 



■1 
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SCHEME 6 
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Scheme 1 refers to the preparation of compounds of the formula I. Referring to Scheme 
1, a compound of formula I, wherein the group -Y-Z- has the formula -N=CH- and is other than 
hydrogen, can be prepared by reacting a compound of the formula II, wherein R^ is other than 
hydrogen and wherein Lv is a leaving group, with hydrazine in a solvent. Suitable Lv leaving 

5 groups include methoxy, ethoxy, or benzyloxy, preferably methoxy. Suitable solvents include 
alcohols (such as ethanol), preferably methanol. The aforesaid reaction can be conducted at a 
temperature of about 25 to about 90*'C, preferably about SS^'C. The aforesaid reaction can be 
conducted for a time period of about 5 minutes to about 24 hours, preferably about 0.5 hour. 

Compounds of fonnula II, wherein R^ is other than hydrogen and wherein Lv is as 

10 described above, can be prepared by reacting a compound of the fonmula III, wherein R^ is other 
than hydrogen and wherein Lv is as described above, with a Vilsmeier-type formylating reagent in 
a solvent Suitable Vilsmeier-type formylating reagents include POCIa and DMF or (CF3S02)20 
and DMF; preferably POCI3 and DMF. Suitable solvents include chloroform, dioxane, 
tetrahydrofuran, dimethylformamide, or methylene chloride; preferably methylene chloride. The 

15 aforesaid reaction can be conducted at a temperature of about 0 ""C to about 25 °C, preferably 
about 0 ""C during the reagent addition then allowing the reaction mixture to warm to 23 ""C over 
about 0.5 hour. The aforesaid reaction can be conducted for a time period of about 5 minutes to 
about 24 hours, preferably about 0.5 hour. 

Compounds of fomnula III, wherein R^ is other than hydrogen and wherein Lv is as 

20 described above, can be prepared reacting a compound of formula IV, wherein Lv is as described 
above, with a compound of formula: 

R^-Lv^ 

wherein Lv^ is a leaving group, such as halo, preferably bromo or chloro, in the presence of a 
suitable base in a polar solvent Suitable bases include alkoxide bases (such as sodium 

25 methoxide, sodium ethoxide, or potassium te/t-butoxide); hydride bases (such as sodium 
hydride); or carbonate bases (such as potassium carbonate or cesium carbonate); preferably 
potassium carbonate. Suitable polar solvents include tetrahydrofuran, dimethylformamide, 
dimethyl sulfoxide, or-alcohols (such as ethanol), preferably dimethylformamide. The aforesaid 
reaction can be conducted at a temperature of about 0 ''C to about 100 ""C, preferably about 80 

30 ""C. The aforesaid reaction can be conducted for a time period of about 0.5 hour to about 72 
hours, preferably about 24 hours. 

A compound of formula I, wherein the group -Y-Z- is -O-CH2- and wherein R^ is other than 
hydrogen, can be prepared by reacting a compound of formula V, wherein R^ is other than 
hydrogen, wherein Pg is a protecting group, and Lv is as described above, with a Pg deprotecting 

35 agent Suitable Pg includes phthaloyi, te/t-butoxycari3onyl, benzyloxycarbonyl, or ethoxycarbonyl; 
preferably phthaloyi. Suitable Pg deprotecting agents include hydrazine, trifluoroacetic acid, 
hydrochloric acid, hydrogen chloride, hydrogen bromide in acetic acid, or hydrogen gas and Pd 
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catalyst; preferably hydrazine. Acidic reactions can be neutralized after deprotection with a 
suitable base including tertiary amines (such as triethyiamine or diisopropylethylamine) or 
carbonate bases (such as potassium carbonate); preferably triethyiamine. Suitable solvents 
include dimethylformamide, methylene chloride, chloroform, or alcohol, (such as methanol), 

5 preferably methanol. The aforesaid reaction can be conducted at a temperature of about 20 ""C to 
about 130 ""C, preferably about 65 °C. The aforesaid reaction can be conducted for a time period 
of about 0.5 hours to about 48 hours, preferably about 2 hours. 

A compound of formula V, wherein Is other than hydrogen, wherein Pg is a protecting 
group, and Lv is as described above, can be prepared by reacting a compound of formula VI, 

10 wherein Is other than hydrogen, Lv^ is a leaving group and Lv Is as described above, with a 
compound of formula 

Pg-N-OH 

in the presence of a base in a solvent Suitable Lv^ leaving groups include halo, toluenesulfonyl, 
methanesulfonyl, trifluoromethanesulfonyl, or Mitsunobu-type reaction adducts. Suitable 

15 compounds of fomiula Pg-N-OH include A/-hydroxyphthaIimide, tert-butyl A/-hydroxylcarbamate, 
A/-hydroxyuretiiane, or benzyl A/-hydroxycari3amate. Suitable bases include sodium hydride, 1,8- 
dlazabicyclo[5.4.0]undec-7-ene, pyridine, tertiary amines (such as diisopropylethylamine or 
triethyiamine) or carisonate bases (such as sodium carbonate); preferably sodium carbonate. 
Suitable solvents include dimeUiylformamide, dimethylsulfoxide. tetrahydrofuran, methylene 

20 chloride, chlorofbmi, or alcohol (such as methanol); preferably dimethylsulfoxide. The aforesaid 
reaction can be conducted at a temperature of about -25 ''C to about 80 °C, preferably about 23 
''C. The aforesaid reaction can be conducted for a time period of about 5 minutes to about 48 
hours, preferably about 20 hours. 

A compound of formula VI, wherein R^ is other than hydrogen and Lv^ and Lv are as 

25 described above, can be prepared by reacting a compound of formula VII, wherein R^ is oUier 
than hydrogen and Lv is as described above, with an Lv^ producing agent, in a solvent Suitable 
Lv^ producing agents include (C6Hs)3P and CCI4; (C6H5)3P and PBra; para-CH3C6H4S02CI; 
CH3SO2CI; (CF3S02)20; or Mitsunobu-type reagents (such as diethyl azodicarboxylate and 
(C6H5)3P); preferably (C6Hs)3P and CCI4. Suitable solvents include meUiylene chloride, chloroform, 

30 tetrahydrofuran, carbon tetrachloride, benzene, or toluene; preferably metiiylene chloride. The 
aforesaid reaction can be conducted at a temperature of about -25 ''C to about 80 °C, preferably 
about 23 ""C. The aforesaid reaction can be conducted for a time period of about 5 minutes to 
about 24 hours, preferably about 20 hours. 

A compound of fonnula VII, wherein R^ is other than hydrogen and Lv is as described 

35 above, can be prepared by reacting a compound of formula II, wherein R^ is other flian hydrogen 
and Lv is as described above, with a reducing agent in a solvent Suitable reducing agents include 
sodium borohydride, lithium borohydride, zinc borohydride, diborane, borane complexes, 
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triacetoxyborohydride, sodium cyanoborohydride, or lithium cyanoborohydride; preferably sodium 
borohydride. Suitable solvents include alcohol (such as methanol), tetrahydrofuran, a mixture of 
methanol and anhydrous HCi, or a mixture of methanol and acetic acid; preferably methanol. The 
aforesaid reaction can be conducted at a temperature of about 0 "C to about 50 ""C, preferably 
5 about 23''C. The aforesaid reaction can be conducted for a time period of about 5 minutes to 
about 24 hours, preferably about 15 minutes. 

Scheme 2 refers to the preparation of compounds of the formula la, which is a compound 
of formula I wherein is hydrogen. Refening to Scheme 2. a compound of formula la. wherein 
the group -Y-Z- has the formula -N=CH-, can be prepared by reacting a compound of the formula 

10 VIII, wherein Lv Is a leaving group, as described above, with hydrazine in a solvent. The reaction 
condition is as described above in the description for Scheme 1 for the preparation of a compound 
of formula I from a compound of formula II. 

Compounds of formula VIII, wherein Lv is as described above, can be prepared by 
reacting a compound of the fomnula IV, wherein Lv is as described above, with a Vilsmeier 

15 reagent in a solvent The reaction condition is as described above in the description for Scheme 1 
for the preparation of compounds of formula II from a compound of fomiula Hi. 

A compound of fomnula la, wherein the group -Y-Z- is -O-CH2-, can be prepared by 
reacting a compound of formula XIV, wherein Pg^ is a protecting group, with a Pg^ deprotecting 
agent in a solvent. Suitable Pg^ protecting groups include fe/f-butoxycarbonyl, benzyloxycarbonyl, 

20 or 2-(trimethylsilyl)ethoxymethyl; preferably terf-butoxycari3onyl. Suitable Pg^ deprotecting agents 
include trifluoroacetic acid, hydrochloric acid, hydrogen chloride, hydrogen bromide in acetic acid, 
hydrogen gas and Pd catalyst, or tetrabutylammonium fluoride; preferably trifluoroacetic acid. 
Suitable solvents include methylene chloride, chloroform, dioxane, dimethylformamide, or alcohol 
(such as methanol); preferably methylene chloride. The aforesaid reaction can be conducted at a 

25 temperature of about 20 ""C to about 80 °C, preferably about 23 ''C. The aforesaid reaction can be 
conducted for a time period of about 15 minutes to about 48 hours, preferably about 2 hours. 

A compound of fomnula XIV, wherein Pg^ is as described above, can be prepared by 
reacting a compound of formula XIII, wherein Pg is a protecting group as described in the 
compound of formula V of Scheme 1. and Pg^ and Lv are as described above, with a Pg 

30 deprotecting agent. The reaction condition is as described above in the description for Scheme 1 
for the preparation of a compound of fomnula I from a compound of fomnula V. 

A compound of formula XIII, wherein Pg^ Lv and Lv^ are as described above, can be 
prepared by reacting a compound of formula XII, wherein Pg^ Lv and Lv^ are as described above, 
with a compound of formula 

35 Pg-N-OH 
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wherein Pg is as described above, in the presence of a base in a solvent, The reaction condition 
is as described above in the description for Scheme 1 for the preparation of a compound of 
fonmula V from a compound of formula VI. 

A compound of fbmnula XII. wherein Pg^, Lv^ and Lv are as described above, can be 
5 prepared by reacting a compound of formula XI, wherein Pg^ and Lv are as described above, with 
an Lv^ producing agent in a solvent The reaction condition is as described above in the 
description for Scheme 1 for the preparation of a compound of formula VI from a compound of 
fonmula VII. 

A compound of formula XI, wherein Pg^ and Lv are as described above, can be prepared 
10 by reacting a compound of formula IX, wherein Pg^ and Lv are as described above, with a 
reducing agent in a solvent The reaction condition is as described above in the description for 
Scheme 1 for the preparation of a compound of fonnula VII from a compound of formula II. 

A compound of formula IX, wherein Pg^ and Lv are as described above, can be prepared 
by reacting a compound of formula VIII, wherein Lv is as described above, with a Pg^ protecting 
15 agent in the presence of a suitable base in a solvent Suitable Pg^ protecting agents include 
di-fert-butyl dicarbonate, benzyl chloroformate. or 2-(trimethylsilyl)ethoxymethyl chloride; 
preferably di-tert-butyl dicarbonate. Suitable bases include hydride bases (such as sodium 
hydride, lithium hydride, or potassium hydride); preferably sodium hydride. Suitable solvents 
include tetrahydrofuran or dimethylformamide; preferably tetrahydrofuran. The aforesaid reaction 
20 can be conducted at a temperature of about 0 °C to about 60 °C, preferably about 23 ^'C. The 
aforesaid reaction can be conducted for a time period of about 15 minutes to about 24 hours, 
preferably about 1 hour. 

Scheme 3 refers to the preparation of a compound of the formula lb, which is a 
compound of the formula I wherein A is =CR^-. Refem'ng to Scheme 3, a compound of formula lb, 
25 can be prepared by reacting a compound of the formula Ic, wherein halogen is selected from 
bromo or iodo, with a coupling reagent of the formula: 

wherein M is a H or metal, in the presence of palladium and copper catalysts in a solvent Suitable 
metals include boron and tin, preferably boron. Suitable coupling reagents include Stille coupling 

30 reagent (see Chamoin, S.. Houldsworth, S., Snieckus, V. Tetrahedron Letf.1998, 39, 4175-4178 
incorporated herein by reference). Suzul<i coupling reagent (see Littke, A.F., Chaoyang, D., Fu, 
G.C. JAm. Chert). Soc. 2000. 122, 4020-4028 incorporated herein by reference), or Sonogashira 
coupling reagent (see Sonogashira, K.. Tohda. Y., Hagihara, N. Tetrahedron Lett. 1975, 16, 
44467-4470 incorporated herein by reference); preferably Suzuki coupling reagent or Stille 

35 coupling reagent Suitable palladium and copper catalysts include Pd(C6H5)3P)4, Pd(dba)2, 

« 

Pd(P(C6H5)3)Cl2 and Cut Suitable solvents include dimethylformamide or tetrahydrofuran; 
preferably dimethylformamide. The aforesaid reaction can be conducted at a temperature of about 
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22 °C to about 110 ^'C. preferably about 90 **C. The aforesaid reaction can be conducted for a 
time period of about 5 minutes to about 48 hours, preferably about 2 hours. 

Some compounds of the formula lb, such as those wherein is a substituted alkyne (for 
example methylaminopropynyl) may need additional steps requiring the use of a protecting group 
5 (for example tert-butoxycarbonyl). These protection groups and their removal processes are well 
loiown in the art and can be found in Greene and Wuts, "Protecting Groups in Organic Synthesis." 
(John Wiley & Sons, 2""* Ed). Furthermore, compounds of the lb, such as those wherein R\ or 
R^ is a substituted aikyi, alkynyl, aromatic or vinyl are subjected to additional standard chemical 
transfomiations (for example catalytic hydrogenation, Os04/NMMO/Nal04 oxidative cleavage, 
10 mesylation/displacement, reductions and reductive amination). These processes are also well 
known in the art and can be found in Larock, R.C., "Comprehensive Organic Transfomiations" 
(Wiley-VCH, 2"^ Ed.). 

A compound of formula lb, wherein A is =CR^- and R^ is -(C=0)-0-(Ci-C6)alkyl, can be 
prepared by reacting a compound of the formula Ic, wherein halogen is selected from bromo or 

15 iodo, with carbon monoxide in the presence of a palladium catalyst, a base, and a compound of 
the formula H-0-(CrC6)alkyl (depending on the -(Ci-C6)alkyl part of the desired R^) in a solvent. 
Suitable palladium catalysts include Pd(dppf)Cl2. Suitable bases include tertiary amine bases such 
as triethylamine. Suitable compounds of the formula H-0-(Ci-C6)alkyl include methanol, ethanol, 
or propanol. Suitable solvents include dimethylformamide or tetrahydrofuran; preferably 

20 dimethylformamide. The aforesaid reaction can be conducted at a temperature of about 22 °C to 
about 110 ""C, preferably about 85 ""C. The aforesaid reaction can be conducted for a time period 
of about 30 minutes to about 48 hours, preferably about 16 hours. 

A compound of fomnula lb, wherein A is =CR^- and R^ is -(C=0)-NH-(Ci-C6)aIkyl or 
-(C=0)-NH-(CrC6)alkyl-0H or -(C=0)-NH-(Ci-C6)alkyl-N(CH3)2 or .(C=0)-1-(4-A/- 

25 methylpiperazine) can be prepared by reacting a compound of the formula Ic, wherein halogen is 
selected from bromo or iodo, with carbon monoxide in the presence of a palladium catalyst, a 
base, and a compound of the fomiula H2N-(CrC6)alkyl or H2N-(Ci-C6)alkyl-0H or H2N-(Cr 
C6)alkyl-N(CH3)2 or A/-methylpiperazine (depending on the -(Ci-C6)alkyl part of the desired R^) in a 
solvent. Suitable palladium catalysts include Pd(dppf)Cl2. Suitable bases include tertiary amine 

30 bases such as triethylamine. Suitable compounds of the formulas H2N-(CrC6)alkyl or iH2N-(Ci- 
C6)alkyl-0H or H2N-(CrC6)alkyl-N(CH3)2 or A/-methylpiperazine include 2-aminoethanol, N,N- 
dimethylethylenediamine, methylamine A/-methylpiperazine Suitable solvents include 
dimethylformamide or toluene; preferably dimethylformamide. The aforesaid reaction can be 
conducted at a temperature of about 22 ""C to about 1 10 ""C, preferably about 85 ''C. The aforesaid 

35 reaction can be conducted for a time period of about 30 minutes to about 48 hours, preferably 
about 16 hours. 
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A compound of formula Ic, wherein halogen Is bromo or iodo, can be prepared by 
reacting a compound of formula Id with a suitable halogenating agent in a solvent. Suitable 
halogenating agents include AM)romosuccinimide or AA-iodosuccinimide; preferably N- 
bromosuccinimide. Suitable solvents include tetrahydrofuran or dimethylfonnamide, preferably 
5 dimethylformamide. The aforesaid reaction can be conducted at a temperature of about 0 ^'C to 
about 75 ''C, preferably about 22 ''C. The aforesaid reaction can be conducted for a time period of 
about 5 minutes to about 24 hours, preferably about 1 hour. 

A compound of fomnula Ic, wherein halogen is chloro, can be prepared by reacting a 
compound of fonnula Id with a suitable chlorinating agent in a solvent Suitable chlorinating 

10 agents include AZ-chlorosuccinimide Suitable solvents include tetrahydrofuran or 
dimethylformamide; preferably dimethylformamide. The aforesaid reaction can be conducted at a 
temperature of about 0 ''C to about 75 ""C, preferably about 45 ""C. The aforesaid reaction can be 
conducted for a time period of about 5 minutes to about 24 hours, preferably about 1 hour. 

Scheme 4 refers to the preparation of a compound of the formula IVa, which is a 

15 compound of formula IV of Scheme 1, wherein A is =CH-. Refening to Scheme 4, a compound of 
formula IVa, wherein Lv is as described above, can be prepared by reacting a compound of 
fomnula XV, wherein Lv is as described above and each of Lv^ is a leaving group, with a suitable 
acid in a polar protic solvent (see Coe, J.W., Vetelino. M.G., Bradlee, M.J. Tetrahedron Lett 1996, 
37, 6045-6047 incorporated herein by reference). Suitable Lv^ leaving groups include methoxy or 

20 ethoxy, preferably methoxy. Suitable acids include HCI, H2SO4, para toluenesulfonic acid, 
camphorsulfonic acid, or Lewis acids; preferably HCI. Suitable polar protic solvents include 
alcohols (such as methanol or ethanol), preferably methanol. The aforesaid reaction can be 
conducted at a temperature of about 0 ''C to about 100 ""C, preferably about 65 ''C. The aforesaid 
reaction can be conducted for a time period of about 5 minutes to about 24 hours, preferably 

25 about 1 hour. 

A compound of formula XV, wherein Lv and Lv^ are as described above, can be prepared 
by reacting a compound of formula XVI, wherein Lv and Lv^ are as described above, with a 
reducing agent in a polar solvent. Suitable reducing agents include catalytic transfer reagents 
such as hydrazine hydrate, ammonium fomiate, ammonium chloride, cyclohexene, or hydrogen 

30 gas in the presence of catalysts [such as Pd on carbon (see Coe, J.W., Vetelino, M.G., Bradlee, 
M.J. Tetrahedron Lett 1996, 37, 6045-6047 incorporated herein by reference), Ru, Rh, Raney 
nickel, or Pt]; HCI or acetic acid in the presence of In, Fe, Sn, or Zn; HCI/SnCl2;SnCl2.2H20; 
BuaSnH/AIBN; or Fe3(CO)i2; preferably SnCl2.2H20 or hydrogen gas in the presence of Pd on 
carbon or Raney nickel. Suitable polar solvents include alcohols (such as methanol or ethanol), 

35 preferably methanol. The aforesaid reaction can be conducted at a temperature of about 0 °C to 
about 100 ""C, preferably about 23 ''C. Where hydrogen gas is used the reaction pressure can be 
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1 to 4 atm, preferably 1 atm. The aforesaid reaction can be conducted for a time period of about 
2 hours to about 48 hours, preferably about 24 hours. 

A compound of fonmula XVI, wherein Lvand Lv^ are as described above, can be prepared 
by reacting a compound of formula XVII, wherein Lv is as described above, with a suitable acid in 
5 an anhydrous polar protic solvent of fomnula Lv^-H. Suitable acids include HCI, H2SO4, or para 
toluenesulfonic acid, preferably HCI. Altematlvely, HCI can be generated in situ by using an HCI 
generating agent such as TMS-CI or acetyl chloride, preferably TMS^I, In an anhydrous polar 
protic solvent such as methanol. Suitable anhydrous polar protic solvents of fonnula Lv^-H include 
anhydrous alcohols (such as methanol or ethanol), preferably anhydrous methanol. The aforesaid 
10 reaction can be conducted at a temperature of about 23 ""C to about 78 ""C, preferably about 65 
°C. The aforesaid reaction can be conducted for a time period of about 30 minutes to about 48 
hours, preferably about 24 hours. 

A compound of fonnula XVII, wherein Lv is as described above, can be prepared by 
reacting a compound of fonnula XVIII, wherein Lv is as described above, with a compound of 
15 formula 



Lv^ 



-H 



.3 



H3C Lv* 

wherein each of Lv^ is as described above, in a polar solvent Suitable compounds of formula 
(CH3)2-N-CH-(Lv^}2 include dimethylfomnamide-dimethylacetal. Suitable polar solvents include 
dimethylformamide, toluene, or alcohol (such as ethanol), preferably dimethyiformamide. The 

20 aforesaid reaction can be conducted at a temperature of about 22 °C to about 1 50 ''C, preferably 
about 110 ""C. The aforesaid reaction can be conducted for a time period of about 15 minutes to 
about 24 hours, preferably about 6 hours. 

Compounds of formula (CH3)2-N-CH-(Lv\ are commercially available. 

Compounds of the formula XVII, wherein Lv is as described above, are commercially 

25 available or alternatively can be made by methods well known to those skilled in the art. 

Scheme 5 refers to preparation of a compound of the formula IVb, which is a compound 
of fonnula IV of Scheme 1 , wherein A is =CR^-. Referring to Scheme 5, a compound of fonnula IVb 
can be prepared by reacting a compound of the formula XIX, wherein Lv is as described above 
and Lv"^ is a leaving group, with a suitable substituted aikyne of fonnula 

30 M^-CEC-R^ 

wherein is H or metal (such as Sn or B), preferably H or Sn, in the presence of a metal catalyst 
in a polar solvent Suitable Lv"^ leaving groups include halo preferably bromo or iodo. Suitable 
metal catalysts include palladium or copper catalysts (See Fagnola, M.C. et al. Tetratiedron 
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Lett.1997, 38. 2307-2310 incorporated herein by reference). Suitable polar solvents include 
dimethylfomiamide, dioxane, dimethylsulfbxide, or mixtures thereof, preferably a mixture of 
dimethylformamide and dioxane. The aforesaid reaction can be conducted at a temperature of 
about 22 °C to about 120 °C. preferably about 90 ^'C. The aforesaid reaction can be conducted for 

5 a time period of about 5 minutes to about 24 hours, preferably about 8 hours. 

Compounds of fonnula M^-CEC-R^ are commercially available or can be made by 
methods well known to those skilled in the art 

A compound of formula XIX. wherein Lvand Lv"^ are as described above, can be prepared 
by reacting a compound of formula XX, wherein Lv and Lv'* are as described above, with a 

10 reducing agent in the presence of (CH3CO)20 in a polar solvent. Suitable reducing agents include 
hydrogen gas in the presence of catalysts such as Pd/C (see Coe, J.W., Vetelino, M.G., Bradlee, 
MJ. Tetrahedron Le<f.1996, 37, 6045-6047 incorporated herein by reference), Rd, Raney nickel, 
or Pt; acetic acid in the presence of In. Fe, or Zn; SnClz; or Fe3(CO)i2; preferably hydrogen gas In 
the presence of Pd/C; or acetic acid in the presence of Fe. Suitable polar solvents include 

15 dimethylformamide. methanol, ethanol, or acetic acid; preferably methanol or acetic acid. The 
aforesaid reaction can be conducted at a temperature of about 20 ^C to about 100 °C, preferably 
about 22 °C. Where hydrogen gas is used the reaction pressure can be 1 to 4 atm, preferably 1 
atm. The aforesaid reaction can be conducted for a time period of about 2 hours to about 48 
hours, preferably about 24 hours. 

20 Compounds of the fomnula XX are commercially available or can be made by methods 

well known to those skilled in the art. 

Scheme 6 refers to preparation of a compound of the formula If, which is a compound of 
fomnula I of Scheme 1 , wherein the group -Y-Z- has the formula -N=CH-, A is =N-, and R^ is other 
than hydrogen. Referring to Scheme 6, a compound of formula If can be prepared by reacting a 

25 compound of the formula le, which is a compound of formula 1 of Scheme 1 , wherein the group 
-Y-Z- has the fomnula -N=CH-, A is =N-, and R^ is hydrogen, with a compound of formula 

R^-Lv^ 

wherein Lv^ is a leaving group, such as halo, preferably bromo or chloro, in the presence of a 
suitable base in a polar solvent. The reaction condition is as described above in the description for 

30 Scheme 1 for the preparation of compounds of formula III from a compound of formula IV. 

Compounds of formula le can be prepared by reacting a compound of the fonnula Villa, 
which is a compound of fomnula VIII of Scheme 2. wherein A is =N- and Lv is as described above, 
with hydrazine in a solvent The reaction condition is as described above in the description for 
Scheme 1 for the preparation of a compound of formula I from a compound of fomnula II. 

35 Compounds of formula Villa can be prepared by reacting a compound of the formula IVa, 

which is a product of Scheme 4, with a nitrous acid producing agent in the presence of an acid in 
a solvent Suitable nitrous acid producing agents include NaNOa, KNO2, isoamyl nitrite, or tert- 
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butyl nitrite; preferably NaN02. Suitable acids include acetic acid or aqueous HCI; preferably 
acetic acid. Suitable solvents include acetic acid, benzene, dimethylformamide, toluene, or 
alcohols (such as methanol), preferably acetic acid. The aforesaid reaction can be conducted at a 
temperature of about 0 ""C to about 30 °C, preferably about 0 ""C warming to 23 °C. The aforesaid 
5 reaction can be conducted for a time period of about 5 minutes to about 24 hours, preferably 
about 1 hour. 

* 

Within the invention it Is understood that a compound of Formula I may exhibit the 
phenomenon of tautomerism and that the formula drawings within this specification represent only 
one of the possible tautomeric forms. It is to be understood that the invention encompasses any 

10 tautomeric form which modulates and/or inhibits kinase activity and is not to be limited merely to 
any one tautomeric form utilized within the formula drawings. 

Some of the inventive compounds may exist as single stereoisomers (/.e., essentially free 
of other stereoisomers), racemates, and/or mixtures of enantiomers and/or diastereomers. All 
such single stereoisomers, racemates and mixtures thereof are intended to be within the scope of 

15 the present invention. Preferably, the inventive compounds that are optically active are used in 
optically pure form. 

As generally understood by those skilled in the art, an optically pure compound having 
one chiral center (/.e., one asymmetric carison atom) is one tiiat consists essentially of one of the 
two possible enantiomers (/.e., Is enantiomerically pure), and an optically pure compound having 

20 more than one chiral center is one that is botii diastereomerically pure and enantiomerically pure. 
Preferably, the compounds of tiie present invention are used in a fomi that is at least 90% 
optically pure, that is, a form that contains at least 90% of a single isomer (80% enantiomeric 
excess ("e.e.") or diastereomeric excess ("d.e.")), more preferably at least 95% (90% e.e. or d.e.), 
even more preferably at least 97.5% (95% e.e. or d.e.), and most preferably at least 99% (98% 

25 e.e. or d.e.). 

Additionally, Formula I is intended to cover solvated as well as unsolvated forms of the 
identified sfanctures. For example, Fonnula I include compounds of the indicated stiructure in botii 
hydrated and non-hydrated forms. OUier examples of solvates include the stauctures in 
combination witii isopropanol, etiianol, mettianol, DMSO, ethyl acetate, acetic acid, or 
30 ethanolamine. 

If tiie inventive compound is a base, tiie desired pharmaceutically acceptable salt may be 
prepared by any suitable method available in the art:, for example, fareatment of tiie free base with 
an inorganic acid, such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, 
phosphoric acid and tiie like, or with an organic acid, such as acetic acid, maleic acid, succinic 
35 acid, mandelic acid, fumaric acid, malonic acid, pyrovic acid, oxalic acid, glycolic acid, salicylic 
acid, a pyranosidyl acid, such as glucuronic acid or galacturonic acid, an alpha-hydroxy add, such 
as citric acid or tartaric acid, an amino acid, such as aspartic acid or glutamic acid, an aromatic 
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acid, such as benzoic acid or cinnamic acid, a sulfonic acid, such as p-toluenesulfonic acid or 
ethanesulfonic acid, or the like. 

If the inventive compound is an acid, the desired phamnaceutically acceptable salt may be 
prepared by any suitable method, for example, treatment of the free acid with an inorganic or 
5 organic base, such as an amine (primary, secondary or tertiaiy), an alloll metal hydroxide or 
alkaline earth metal hydroxide, or the like. Illustrative examples of suitable salts Include organic 
salts derived from amino acids, such as glycine and arginine, ammonia, primary, secondary, and 
tertiary amines, and cyclic amines, such as piperidine, morpholine and piperazine, and inoi^anic 
salts derived from sodium, calcium, potassium, magnesium, manganese, iron, copper, zinc, 
10 aluminum and lithium. 

In the case of agents that are solids, it is understood by those skilled in the art that the 
inventive compounds and salts may exist in different crystal or polymorphic forms, all of which are 
intended to be within the scope of the present invention and specified formulas. 

The pharmaceutically acceptable salts of the compound of Formula I can also exist as 
15 various solvates, such as with water, methanol, ethanol, dimethylformamide, ethyl acetate and the 
like. Mixtures of such solvates can also be prepared. The source of such solvate can be from the 
solvent of crystallization, inherent in the solvent of preparation or crystallization, or adventitious to 
such solvent. 

The compound of Formula I may be used in combination with conventional antineopiasm 

20 therapies to treat mammals, especially humans, with neoplasia. The procedures for conventional 
anti-neoplasm therapies, including chemotherapies using anti-neoplastic agents and therapeutic 
radiation, are readily available, and routinely practiced in the art, e.g., see Harrison's PRINCIPLES 
OF INTERNAL MEDICINE 11^ edition, McGraw-Hill Book Company. 

Neoplasia is characterized by abnormal growth of cells which often results in the invasion 

25 of normal tissues, e. g., primary tumors or the spread to distant organs, e. g., metastasis. The 
treatment of any neoplasia by conventional non-surgical anti-neoplasm therapies may be 
enhanced by the present invention. Such neoplastic growth includes but not limited to primary 
tumors, primary tumors, that are incompletely removed by surgical techniques, primary tumors 
which have been adequately treated but which are at high risk to develop a metastatic disease 

30 subsequently, and an established metastatic disease. 

Specifically, the CHK-1 inhibitor of Fonnula I above may enhance the anti-neoplasm 
effects of an anti-neoplastic agent. The wide variety of available anti-neoplastic agents are 
contemplated for combination therapy in accordance with present invention. In a preferred 
embodiment, anti-neoplastic agents that assert their cytotoxic effects by activating programmed 

35 ceil death or apoptosis may be used In combination with the described CHK-1 inhibitor. The anti- 
neoplastic agents contemplated in accordance with the present invention include, but are not, 
limited to alkylating agents, including busulfan, chlorambucil, cyclophosphamide, iphosphamide. 
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melphalan, nitrogen mustard, streptozocin, thiotepa. uracil nitrogen nfiustard, 
triethylenemelamine. temozolomide, and 

SARCnu; antibiotics and plant alkaloids including actinomycin-D, bleomycin, cryptophycins, 
daunombicin. doxorubicin, idarubicin, irinotecan, L-asparaginase, mitomycin-C. mitramycin, 
5 navelbine, paclitaxel, docetaxel. topotecan, vinblastine, vincristine. VM'26, and VP-16-213; 
hormones and steroids including 5a-reductase inhibitor, aminoglutetiiimide, anastrozole, 
bicalutamide, chlorotrianisene. DES, dromostanolone. estramustine. ethinyl estradiol, flutamide. 
fluoxymesterone. goserelin. hydroxyprogesterone. letrozole. leuprolide, medroxyprogesterone 
acetate, megestrol acetate, methyl prednisolone, metiiyltestosterone, mitotane, nilutamide, 
10 prednisolone, 

SERM3. tamoxifen, testolactone, testosterone, triamicnolone. and zoladex; synthetics including 
all-trans retinoic acid, BCNU (camnustine), CBDCA carboplatin (paraplatin), 
CCNU (lomustine), cis-diaminedichloroplatinum (cisplatin), dacarbazine, gliadel, 
hexamethylmeiamine. hydroxyurea, levamisole, mitoxantrone, o, p*-DDD (lysodren, mitotane), 
15 oxallplatin, porfimer sodium, procarbazine, GleeVec; antimetabolites including 
chlorodeoxyadenosine, cytosine arabinoslde, 2'-deoxycoformycin, fludarabine phosphate, 5- 
fluorouracil, 5-FUDR, gemcitabine. camptothecin, 6-mercaptopurine, methotrexate, MTA, and 
thioguanine; and biologies including alpha interferon, BCG, G-CSF, GM-CSF, interleukin-2, 
herceptin; and the like. 

20 In a prefen-ed embodiment of tiie invention, Uie anti-neoplastic agent is selected from the 

group consisting of alkylating agents, antibiotics and plant alkaloids, hormones and steroids, 
synthetic agents having anti-neoplastic activity, antimetabolites and biological molecules having 
anti-neoplastic activity. 

In a preferred embodiment of tiie invention the antineoplastic agent is selected from the 
25 group consisting of Ara-c, VP-16, ciSTplatin, adriamycin, 2-chloro-2-deoxyadenosine, 9-p-D- 
arabinosyl-2-fluoroadenine. carboplatin, gemcitabine. camptotiiecin. paclitaxel, BCNU, 5- 
fluorouracil, Irinotecan, and doxorubicin; more preferably gemcitabine. 

All tiie neoplastic conditions treatable with such anti-neoplastic agents may be fa-eated in 
accordance witii tiie present invention by using a combination of the compound of Formula I with 
30 one or more anti-neoplastic agents. The anti-neoplastic agents assert their cytotoxicity or anti- 
neoplasm effects in a variety of specific neoplastic conditions. For example, Ara-c is normally 
used for treatment of childhood-null acute lymphoid leukemia (ALL), thymic ALL, B-cell ALL. acute 
myeloid leukemia, acute granulocytic leukemia and its variants, non-Hodgkins lymphoma, 
myelomonocytoid leukemia, acute megakaryocytoid leukemia and Burkitt's lymphoma, Adult-B- 
35 ALL, acute myeloid leukemia, chronic lymphoid leukemia, chronic myeloid leukemia, and T cell 
leukemia. VP-16 is normally used for treatment of testicular carcinoma, small and large non-small 
cell lung carcinoma, Hodgkin's lymphoma, non-Hodgkin's lymphoma, choriocarcinoma, Ewing's 
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sarcoma, and acute granulocytic leukemia. Cis-platin can be employed for treatment of testicular 
carcinoma, germ cell tumors, ovarian carcinomas, prostate cancer, lung cancer, sarcomas, 
cervical cancer, endometrial cancer, gastric cancer, breast cancer, and cancer of the head and 
neck. 2-Chloro-2-deoxyadenosine and 9-|3-D-arabinosyI-2-fluoroadenine can be used to treat 
5 chronic lymphoid leukemia, lymphomas and hairy cell leukemia. Doxorubicin can be used to treat 
acute granulocytic leukemia and its variants, ALL, breast cancer, bladder cancer, ovarian cancer, 
thyroid cancer, lung cancer, Hodgkin's lymphoma. non-Hodgkin's lymphoma, sarcomas, gastric 
carcinoma, prostate cancer, endometrial cancer, Wllm's tumor and neuroblastoma. 

Clinical effects of anti-neoplastic agents in all neoplastic conditions treatable vvith 

10 antineoplastic agents including the ones discussed above may be potentiated by use of a 
combination therapy with the identified CIHK-1 inhibitor in accordance with the present invention. 

The CHK-1 inhibitor identified in the present invention may also enhance the 
antineoplasm effects of radiation therapy. Usually, radiation can be used to treat the site of a solid 
tumor directly or administered by brachytherapy implants. The various types of therapeutic 

15 radiation which are contemplated for combination therapy in accordance with the present 
invention may be those used in the treatment of cancer which include, but are not limited to X- 
rays, gamma radiation, high energy electrons and High LET (Linear Energy Transfer) radiation 
such as protons, neutrons, and alpha particles. The ionizing radiation may be employed by 
techniques well known to those skilled in the art For example, X-rays and gamma rays are 

20 applied by external and/or interstitial means from linear accelerators or radioactive sources. High- 
energy electrons may be produced by linear accelerators. High LET radiation is also applied from 
radioactive sources implanted interstitially. 

The specific dosage amount of a compound of the Formula I, a pharmaceuticaily 
acceptable salt, solvate, or prodrug thereof being administered to obtain therapeutic or inhibitory 

25 effects may be detenmined in a manner known in the art according to the particular circumstances 
surrounding the case, including, e.g., the specific agent being administered, the route of 
administration, the condition being treated, and the subject or host being treated. An exemplary 
total daily dose of a compound of the Fomiula I, which may be administered in single or multiple 
doses, contains a dosage level of from about O.OImg/kg body weight to about 50 mg/kg body 

30 weight 

The compounds of the Formula I of the invention may be administered by any of a variety 
of suitable routes, such as orally, rectally, transdermally, subcutaneously, intravenously, 
intramuscularly, or intranasally. The compounds of the Formula I are preferably formulated into 
compositions suitable for the desired routes before being administered. 
35 A pharmaceutical composition or preparation according to the invention comprises an 

effective amount of a compound of the Fomiula I, optionally one or more other active agents, and 
a pharmaceuticaily acceptable canier, such as a diluent or excipient for the agent; v\4ien the 
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carrier serves as a diluent, it may be a solid, semi-solid, or liquid material acting as a vehicle, 
excipient, or medium for the active ingredient(s). Compositions according to the invention may be 
made by admixing the active ingredient(s) with a earner, or diluting it with a canier, or enclosing or 
encapsulating it within a carrier, which may be in the fonm of a capsule, sachet, paper container, 
5 or the like. Exemplary ingredients, in addition to one or more compounds of the Formula t and 
any other active ingredients, include Avicel (microcrystalline cellulose), starch, lactose, calcium 
sulfate dihydrate, tenra alba, sucrose, talc, gelatin, agar, pectin, acacia, magnesium stearate, 
stearic acid, peanut oil, olive oil, glyceryl monostearate, Tween 80 (polysorbate 80), 1,3- 
butanediol, cocoa butter, beeswax, polyethylene glycol, propylene glycol, sorbitan monostearate, 

10 polysorisate 60, 2-octyldodecanol, benzyl alcohol, glycine, sorbic acid, potassium sorbate, 
disodium hydrogen phosphate, sodium chloride, and water. 

The compositions may be prepared in any of a variety of forms suitable for the desired 
mode of administration. For example, pharmaceutical compositions may be prepared in the forni 
of tablets, pills, powders, lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, 

15 syrups, aerosols (as solids or in liquid media), ointments (e.g., containing up to 10% by weight of a 
compound of the Fomiula I), soft-gel and hard-gel capsules, suppositories, sterile injectable 
solutions, sterile packaged powders, and the like. 

Similariy, the canier or diluent may Include time-delay or time-release material known in 
the art, such as glyceryl monostearate or glyceryl distearate alone or with a wax, ethylcellulose, 

20 hydroxypropylmethylcellulose, methylmethacrylate and the like. 

A variety of pharmaceutical forms can be employed. Thus, if a solid canier is used, the 
preparation can be tableted, placed in a hard gelatin capsule in powder or pellet form or in the 
form of a troche or lozenge. The amount of solid can^ier may vary, but generally will be from about 
25 mg to about 1 g. If a liquid carrier is used, the preparation can be in the fomn of syrup, 

25 emulsion, soft gelatin capsule, sterile injectable solution or suspension in an ampoule or vial or 
non-aqueous liquid suspension. 

To obtain a stable water-soluble dose form, a pharmaceutically acceptable salt of an 
inventive agent is dissolved in an aqueous solution of an organic or inorganic acid, such as 0.3M 
solution of succinic acid or citric acid. If a soluble salt form is not available, the agent may be 

30 dissolved In a suitable cosolvent or combinations of cosolvents. Examples of suitable cosolvents 
include, but are not limited to, alcohol, propylene glycol, polyethylene glycol 300. polysorbate 80, 
gylcerin and the like in concentrations ranging from 0-€0% of the total volume. A compound of 
Formula I may be dissolved in DMSO and diluted with water. The composition may also be in the 
form of a solution of a salt form of the active ingredient in an appropriate aqueous vehicle such as 

35 water or isotonic saline or dextrose solution. 

The compositions of the invention may be manufactured in manners generally known for 
preparing pharmaceutical compositions, e.g., using conventional techniques such as mixing, 
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dissolving, granulating, dragee-maldng, levigating, ennulsifying, encapsulating, entrapping or 
lyophilizing. Pharmaceutical compositions may be formulated in a conventional manner using one 
or more physiologically acceptable carriers, which may be selected from excipients and auxiliaries 
that facilitate processing of the active compounds into preparations which can be used 

5 pharmaceutically. 

Proper fbmnulation is dependent upon the route of administration chosen. For injection, 
the agents of the invention may be fbmnulated into aqueous solutions, preferably in physiologically 
compatible buffers such as Hanks's solution, Ringer's solution, or physiological saline buffer. For 
transmucosal administration, penetrants appropriate to the barrier to be penneated are used in 

10 the formulation. Such penetrants are generally known in the art 

For oral administration, the compounds can be formulated readily by combining the active 
compounds with pharmaceutically acceptable earners known in the art Such carriers enable the 
compounds of the invention to be formulated as tablets, pills, dragees, capsules, liquids, gels, 
syrups, slurries, suspensions and the like, for oral ingestion by a patient to be treated. 

15 Phannaceutical preparations for oral use can be obtained using a solid excipient in admixture with 
the active ingredient (agent), optionally grinding the resulting mixture, and processing the mixture 
of granules after adding suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable 
excipients include: fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; and 
cellulose preparations, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 

20 gum, hydroxypropylmethyl-cellulose, sodium carboxymethylcellulose, methyl cellulose, or 
polyvinylpyrrolidone (PVP). If desired, disintegrating agents may be added, such as crosslinked 

■ 

polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof such as sodium alginate. 

Dragee cores are provided with suitable coatings. For this purpose, concentrated sugar 

solutions may be used, which may optionally contain gum arable, polyvinyl pyrrolidone, Carbopol 
25 gel, polyethylene glycol, and/or titanium dioxide, lacquer solutions, and suitable organic solvents 

or solvent mixtures. Dyestuffs or pigments may be added to the tablets or dragee coatings for 

identification or to characterize different combinations of active agents. 

Pharmaceutical preparations which can be used orally include push-fit capsules made of 

gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 
30 sorbitol. The push-fit capsules can contain the active ingredients in admixture with fillers such as 

lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate, and, 

optionally, stabilizers. In soft capsules, the active agents may be dissolved or suspended in 

suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 

stabilizers may be added. All formulations for oral administration should be in dosages suitable 
35 for such administration. For buccal administration, the compositions may take the form of tablets 

or lozenges formulated in conventional manner. 
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For administration intranasally or by inhalation, the compounds for use according to the 
present invention are conveniently delivered in the form of an aerosol spray presentation from 
pressurized packs or a nebulizer, with the use of a suitable propellant, e.g., 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 

5 other suitable gas. In the case of a pressurized aerosol the dosage unit may be detemiined by 
providing a valve to deliver a metered amount Capsules and cartridges of gelatin for use in an 
inhaler or insufflator and the like may be fbnnulated containing a powder mix of the compound 
and a suitable powder base such as lactose or starch. 

The compounds may be formulated for parenteral administration by injection, e.g., by 

10 bolus injection or continuous infusion. Fonnulafa'ons for injection may be presented in unit-dosage 
fonn, e.g., in ampoules or in multi-dose containers, with an added preservative. The compositions 
may take such forms as suspensions, solutions or emulsions in oily or aqueous vehicles, and may 
contain formulatory agents such as suspending, stabilizing and/or dispersing agents. 

Pharmaceutical fonnulations for parenteral administration include aqueous solutions of 

15 the active compounds in water-soluble forni. Additionally, suspensions of tiie active agents may 
be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or vehicles 
include fatty oils such as sesame oil, or syntiietic fatty acid esters, such as efliyl oleate or 
triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 

20 dextran. Optionally, the suspension may also contain suitable stabilizers or agents which increase 
ttie solubility of the compounds to allow for the preparation of highly concentrated solutions. 

For administration to the eye, the active agent is delivered in a pharmaceutically 
acceptable ophtiialmic vehicle such tiiat Uie compound is maintained in contact with the ocular 
surface for a sufficient time period to allow the compound to penetrate the corneal and internal 

25 regions of the eye, including, for example, the anterior chamber, posterior chamber, vitreous body, 
aqueous humor, vitreous humor, cornea, iris/ciliary, lens, choroid/retina and sclera. The 
pharmaceutically acceptable ophthalmic vehicle may be an ointanent, vegetable oil, or an 
encapsulating material. A compound of ttie invention may also be injected directly into the 
vitreous and aqueous humor. 

30 Alternatively, the active ingredient may be in powder form for constitution witii a suitable 

vehicle, e.g., sterile pyrogen-free water, before use. The compounds may also be formulated in 
rectal compositions such as suppositories or retention enemas, e.g., containing conventional 
suppository bases such as cocoa butter or other glycerides. 

The compounds may also be formulated as a depot preparation. Such long-acting 

35 formulations may be administered by implantation (for example, subcutaneously or 
IntiBmusculariy) or by inti-amuscular injection. Thus, for example, Uie compounds may be 
fonnulated with suitable polymeric or hydrophobic materials (for example, as an emulsion in an 
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acceptable oil) or Ion-exchange resins, or as sparingly soluble derivatives, for example, as a 
sparingly soluble salt. 

A pharmaceutical canier for hydrophobic compounds is a cosolvent system comprising 
benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and an aqueous phase. 
5 The cosolvent system may be a VPD co-solvent system. VPD is a solution of 3% w/v benzyl 
alcohol, 8% w/v of the nonpolar surfactant polysori3ate 80, and 65% w/v polyethylene glycol 300, 
made up to volume in absolute ethanol. The VPD co-solvent system (VPD:5W) contains VPD 
diluted 1:1 with a 5% dextrose in water solution. This co-solvent system dissolves hydrophobic 
compounds well, and itself produces low toxicity upon systemic administration. Naturally, the 

10 proportions of a co-solvent system may be varied considerably without destroying its solubility and 
toxicity characteristics. Furthermore, the identity of the co-solvent components may be varied: for 
example, other low-toxicity nonpolar surfactants may be used instead of polysorbate 80; the 
fraction size of polyethylene glycol may be varied; other biocompatible polymers may replace 
polyethylene glycol, e.g. polyvinyl pyrrolidone; and other sugars or polysaccharides may be 

1 5 substituted for dextrose. 

Alternatively, other delivery systems for hydrophobic pharmaceutical compounds may be 
employed. Liposomes and emulsions are known examples of delivery vehicles or carriers for 
hydrophobic drugs. Certain organic solvents such as dimethylsulfoxide also may be employed, 
although usually at the cost of greater toxicity. Additionally, the compounds may be delivered 

20 using a sustained-release system, such as semipermeable matrices of solid hydrophobic 
polymers containing the therapeutic agent Various sustained-release materials have been 
established and are l<nown by those skilled in the art Sustained-release capsules may, 
depending on their chemical nature, release the compounds for a few weeks up to over 100 days. 
Depending on the chemical nature and the biological stability of the therapeutic reagent, additional 

25 strategies for protein stabilization may be employed. 

The phamnaceutical compositions also may comprise suitable solid- or gel-phase earners 
or excipients. Examples of such carriers or excipients include calcium carbonate, calcium 
phosphate, sugars, starches, cellulose derivatives, gelatin, and polymers such as polyethylene 
glycols. 

30 Some of the compounds of the invention may be provided as salts with pharmaceutically 

compatible counter ions. Phamiaceutically compatible salts may be formed with many acids, 
including hydrochloric, sulfuric, acetic, lactic, tartaric, malic, succinic, etc. Salts tend to be more 
soluble in aqueous or other protonic solvents than are the corresponding free-base forms. 

The compounds of the Formula I, a pharmaceutically acceptable salt, solvate, or 

35 prodrug thereof are useful as anti-angiogenesis agents and as agents for modulating and/or 
inhibiting the activity of protein kinases, thus providing treatments for cancer or other diseases 
associated with cellular proliferation mediated by protein kinases. 
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Therapeutically effective amounts of the agents of the invention may be used to treat 
diseases mediated by modulation or regulation of protein kinases. An "effective amount" is 
intended to mean that amount of an agent that when administered to a mammal in need of such 
treatment, is sufficient to effect treatment for a disease mediated by the activity of one or more 
5 kinases. Thus, e.g., a tiierapeuticalty effective amount of a compound of ttie Formula I, a 
phamnaceutically acceptable salt, solvate, or prodrug thereof is a quantity suffident to modulate, 
regulate, or inhibit the activity of one or more kinases such that a disease condition which is 
mediated by that activity is reduced or alleviated. 

BIOCHEMICAL AND BIOLOGICAL EVALUATION 

10 Enzyme Assavs 

CHK-1 Construct for Assav 
As previously detailed in European Patent Application No. 1 096 014 A2 (filed October 31, 
2000), the C-terminally His-tagged kinase domain of human CHK-1 (KH289), amino acid residues 
1-289, can be expressed using tiie baculovlrus/insect cell system. This consbuct has been shown 

15 to possess catalytic activity approximately 10-fold greater than full length CHK-1. The Bac-to-Bac 
system (Life Technologies) can be used to generate recombinant baculovirus for the expression 
of KH289 as per instructions. Recombinant viruses can be confirmed by PCR for the presence of 
CHK-1 cDNA insertion. Protein expression can be confinmed by SDS-PAGE or Western blot with 
CHK-1 polyclonal antibodies. Sf9 insect cells (invitrogen, Carlsbad, CA, USA) can be used for 

20 Initial amplification of recombinant virus stock. High titer stocks of recombinant viruses can be 
generated by 2 to 3 rounds of amplification using Sf21 insect cells. Hi-S insect cells (Invita'ogen, 
Carlsbad, CA, USA) can be used for protein production. Both S^ and Hi-S cell lines can be 
adapted to grow in insect medium containing 1% Fetal Bovine Serum (Life Technologies, Grand 
Island, NY, USA). The viral stock was stored at lO^C and used for large-scale protein production 

25 within 2 months to avoid viral instability. For protein production, infected Hi-S cells can be 
harvested by centi-ifugation and stored at -80**C. From tiiese cells, 6X-His tagged KH289 
(identified by SDS-PAGE) can be obtained after purification and can be flash-frozen in liquid N2 
and stored at -80°C. Maintaining salt concentration around 500 mM NaCI including 5% glycerol 
was found to be cmcial for preventing aggregation of CHK-1 proteins during purification and 

30 storage. 

CHK-1 Assav 

As previously detailed in European Patent Application No. 1 096 014 A2 (filed October 31, 
2000), tiie enzymatic activity of a kinase can be measured by its ability to catalyze the transfer of a 
phosphate residue from a nucleoside b'iphosphate to an amino acid side chain in a selected 
35 protein target The conversion of ATP to ADP generally accompanies Uie catalytic reaction. 
Herein, a syntiietic substi-ate peptide, Syntide-2, having amino acid sequence 
PLARTLSVAGLPGKK can be utilized. The production of ADP from ATP tiiat accompanies 
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phosphoryl transfer to the substrate can be coupled to oxidation of NADH using 
phosphoenolpyruvate (PEP) through the actions of pyruvate kinase (PK) and lactic 
dehydrogenase (LDH). The oxidation of NADIH can be monitored by following the decrease of 
absorbance at 340 nm (e340=6.22 cm-1 mM-1) using a HP8452 spectrophotometer. Typical 

5 reaction solutions contained: 4 mM PEP, 0.15 mM NADH, 28 units of LDH/mL, 16 units of PK/mL, 
3 mM DTT, 0. 125 mM Syntide-2, 0.15 mM ATP and 25 mM MgCI2 in 50 mM TRIS pH 7,5; 400 
mM NaCI. Assays can be initiated with 10 nM of kinase domain of CHK-1, KH289. Ki values can 
be detemiined by measuring initial enzyme activity in the presence of varying concentrations of 
inhibitors. The data can be analyzed using Enzyme Kinetic and Kaleidagraph software. 

10 VEGF->R2 Construct for Assav 

This construct detemiines the ability of a test compound to inhibit tyrosine kinase activity. 
A construct (VEGF-R2A50) of the cytosolic domain of (human) vascular endothelial growth factor 
receptor 2 (VEGF-R2) lacking the 50 central residues of the 68 residues of the kinase insert 
domain can be expressed in a baculovlrus/insect cell system. Of the 1356 residues of full-length 

15 VEGF-'R2, VEGF-R2A50 contains residues 806-939 and 990-1171, and also one point mutation 
(E990V) within the kinase insert domain relative to wild-type VEGF-R2. Autophosphorylation of 
the purified construct can be performed by incubation of the enzyme at a concentration of 4 ^M in. 
the presence of 3 mM ATP and 40 mM MgCIa in 100 mM HEPES, pH 7.5. containing 5% glycerol 
and 5 mM DTT. at 4 °C for 2 hours. After autophosphorylation, this construct has been shown to 

20 possess catalytic activity essentially equivalent to the wild-type autophosphorylated kinase domain 
construct. See Parast et al. (1998) Biochemistry 37:16788-16801. 

VEGF-R2 Assav 
Coupled SpectroDhotometric (FLVK-P) Assav 
The production of ADP from ATP that accompanies phosphoryl transfer can be coupled 

25 to oxidation of NADH using phosphoenolpyruvate (PEP) and a system having pyruvate kinase 
(PK) and lactic dehydrogenase (LDH). The oxidation of NADH can be monitored by following the 
decrease of absorbahce at 340 nm (e34o = 6.22 cm"'' mM"^) using a Beckman DU 650 
spectrophotometer. Assay conditions for phosphorylated VEGF-R2A50 can be the following: 1 
mM PEP; 250 jiM NADH; 50 units of LDH/mL; 20 units of PK/mL; 5 mM DTT; 5.1 mM poly(E4Yi); 

30 1 mM ATP; and 25 mM MgCb in 200 mM HEPES, pH 7.5. Assay conditions for unphosphorylated 
VEGF-R2A50 can be the following: 1 mM PEP; 250 ^M NADH; 50 units of LDH/mL; 20 units of 
PK/mL; 5 mM DTT; 20 mM poly(E4Yi); 3 mM ATP; and 60 mM MgCb and 2 mM MnCb in 200 mM 
HEPES, pH 7.5. Assays can be initiated with 5 to 40 nM of enzyme. Enzyme percentage 
inhibition values can be determined by measuring enzyme activity in the presence of 0.05jiM test 

35 compound. The data can be analyzed using Enzyme Kinetic and Kaleidagraph software. 

FGFR 

FGF-R1 Construct for Assav 
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The intracellular kinase domain of (human) FGF-R1 can be expressed using the 
baculovirus vector expression system starting from the endogenous methionine residue 456 to 
glutamate 766, according to the residue numbering system of Mohammad! et al. (1996) Mol. Cell. 
Biol. 16:977-989. In addition, the construct also has the following 3 amino acid substitutions: 
5 L457V, C488A, and C584S. 

FGF-R Assay 

The spectrophotometric assay can be carried out as described above for VEGF-R2, 
except for the following changes In concentration: FGF-R = 50 nM, ATP = 2 mM, and poly(E4Y1) 
= 15 mM. Ki values can be detenmined by measuring enzyme activity in the presence of varying 
1 0 concentrations of test compounds. 

PHK 

Phosphorvlase Kinase Construct for Assay . 
The truncated catalytic subunit (gamma subunit) of phosphorylase kinase (amino acids 1- 
298) can be expressed in E.coli and isolated from inclusion bodies. Phosphorylase kinase can 
15 then be refolded and stored in glycerol at -20 ""C. 

Phosohorylase Kinase Assay. 
In the assay, the purified catalytic subunit can be used to phosphorylate phosphorylase b 
using radiolabled ATP. Briefly, 1.5 mg/ml of phosphorylase b can be incubated with 10 nM 
phosphorylase kinase in 10 mM MgCl2. 50 mM Hepes pH 7.4, at 37 ""C. The reaction can be 
20 started with the addition of ATP to 100 uM and incubated for 15 min at 25 ""C or 37 °C. The 
reaction can be terminated and proteins can be precipitated by the addition of TCA to 10% final 
concentration. The precipitated proteins can be isolated on a 96 well Millipore MADP NOB filter 
plate. The filter plate can be extensively washed with 20% TCA, and dried. Scintilation fluid can 
be then added to the plate and incorporated radiolabel can be counted on a Wallac microbeta 
25 counter The % inhibition of phosphoryl transfer from ATP to phosphorylase b in the presence of 
10 ^M of compound can then be measured. 

CHK-2 Assav 

CHK-2 enzyme can be obtained from Upstate Group, Inc. and is an N-temiinal, GST- 
tagged and C-terminal His-tagged fusion protein corresponding to amino acids 5-543 of human 
30 CHK-2 as confirmed by mass tryptic fingerprinting, expressed in E. coli; Mr-87kDa. The assay 
condition for CHK-2 can be as described above for CHK-1, except that the enzyme CHK2 
(0.059^M) can be utilized in place of KH289. Further, no NaCI can be added. 

CDK-1 Assav 

CDK-1/cyclin B, active complex can be obtained from Upstate Group. Inc. and is a C- 
35 temninal, His-tagged CDK-1 and an N-tenninal GST-tagged-cyclin B as confirmed by mass tryptic 
fingerprinting and protein sequencing, produced individually in Sf21 cells and then complexed in 
vitro. The assay condition for CDK-1 can be as described above for CHK-1, except that the 
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enzyme complex CDK*1/cyclin B (0.2^M) can be utilized in place of KH289, and Histone-H1 
(Upstate USA, Inc.) (0.059^M) can be utilized as a substrate In place of Syntide-2. Further, no 
NaCI can be added. 

WEE-1 assay 

5 Delfia Assay Protocol for WEE-1 

WEE*1 enzyme can be obtained from Upstate Group, Inc. and is an N-tenminal, GST- 
tagged fusion protein to full length rat WEE-1, expressed in E. coli; Mr'^IOOkDa. This kinase ' 
assay can be carried out on coated poly (Glu-Tyr) 4:1 (random copolymer) 96-well filter plates 
(NoAb Diagnostics). The assay volume can be 100^1 per well plus 2|xl DMSO (control) or 2fil of 

10 compound in DMSO. Buffer A can be 10% glycerol, 20mM TRIS (pH7.5), lOmM MgCb, 50mM 
NaCI and 5mM DTT. The plates can be prepared by automation. 

To an appropriate well can be added either 2p\ of DMSO (control) or 2|il of compound in 
DMSO. To the positive control wells can be added 30^1 of 0.5M EDTA. To each well can be added 
50(J ATP in Buffer A such that the ATP assay concentration can be 33|xM. To start the reaction, 

15 50^1 Weel in Buffer A can be added to each well such that the Weel assay concentration can be 
O.lng/fil. The plate can be can be mixed by shaking and then allowed to remain at room 
temperature for 30 minutes. To stop the reaction, the plate can be washed once with Delfia Wash 
on an EL405 plate washer. To each well can be added 100^1 of EuPY in Delfia^^^ assay buffer 
such that the EuPY assay concentration can be 0.0149 ng/)il. The plate can be allowed to sit for 1 

20 hours or overnight. The plate can be washed once again with Delfia^'^^ Wash (EL405 plate 
washer), and allowed to dry. To each well can be added 1 00^1 of Delfia Enhancement solution 
and the plate can be allowed to sit for 10 minutes. The plate can be read on Wallac's Victor 
fluorescence reader (Europium Protocol). Kf values can be determined by measuring enzyme 
activity in the presence of varying concentrations of test compounds. 

25 SGK Assay 

SGK (human) (Upstate Group, Inc.. KINASEPROFILER"^) (5-10mU) can be incubated 
with 8mM MOPS pH7.0, 0.2mM EDTA, 30nM Grosstide, lOmM MgAcetate and [y-^P-ATP] 
(Specific activity approximately SOOcpm/pmol, concentration as required) to form a final reaction 
volume of 25^1. Compounds can be tested at I^M. The reaction can be initiated by the addition of 

30 Mg^* [y-^P-ATP]. The ATP concentration can be lO^iM. After incubation for 40 minutes at room 
temperature, the reaction can be stopped by the addition of 5^1 of a 3% phosphoric acid solution. 
10^1 of the reaction can then be spotted onto a P30 filtermat and washed three times for 5 
minutes in 50mM phosphoric acid and once in methanol prior to drying and scintillation counting. 
Results represent an average of two experiments and enzymatic activity can be expressed as a 

35 percentage of that in control incubations vinthout test compounds. 

AMPK Assay 
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AMPK (rat) (Upstate Group. Inc., KINASEPROFILER™) (5-10mU) can be incubated with 
50mM Hepes pH7.4, 1mM DTT, 0.02% Brij35. 20Q\M AMP. 200|iM AMARAASAAALARRR. 
lOmM MgAcetate and [y-^P-ATPJ (Specific activity approximately 500cpm/pmol. concentration as 
required) to form a final reaction volume of 25jil. Compounds can be tested at 1tiM. The reaction 
6 can be initiated by the addition of Mg^* (y-^P-ATP]. The ATP concentration can be lO^iM. After 
incubation for 40 minutes at room temperature, the reaction can be stopped by the addition of 5^1 
of a 3% phosphoric acid solution. 1 Q\i\ of the reaction can then be spotted onto a P30 filtermat and 
washed three times for 5 minutes in 75mM phosphoric acid and once in methanol prior to drying 
and scintillation counting. Results represent an average of two experiments and enzymatic activity 
10 can be expressed as a percentage of that in control incubations without test compound. 

LCK Assay 

LCK (human) (Upstate Group, Inc., KINASEPROFILER™) (5-1 OmU) can be incubated 
with 50mM Tris pH7.5. O.ImM EGTA, 0.1 mM NaVanadate. 250DM KVEKIGEGTYGWYK (CDC2 
peptide), lOmM MgAcetate and [y^P-ATP] (Specific activity approximately 500cpm/pmol. 

15 concentration as required) to fomi a final reaction volume of 25^1. Compounds can be tested at 
lnM, The reaction can be initiated by Uie addition of Mg^* [y^P-ATP]. The ATP concentration can 
be 10^M. After incubation for 40 minutes at room temperature, tiie reaction can be stopped by tiie 
addition of 5^1 of a 3% phosphoric acid solution. 10^1 of ttie reaction can then be spotted onto a 
P30 filtemiat and washed three times for 5 minutes in 75mM phosphoric acid and once In 

20 methanol prior to drying and scintillation counting. Results represent an average of two 
experiments and enzymatic activity can be expressed as a percentage of that in conta-ol 
incubations witiiout test compound. 

MAPK2 Assay 

MAPK2 (mouse) (Upstate Group, Inc.. KINASEPROFILER™) (5-10mU) can be incubated 
25 with 25mM Tris pH 7.5, 0.02mM EGTA. 0.33mg/ml myelin basic protein, 10mM MgAcetate and [y- 
^P-ATP] (Specific activity approximately 500cpm/pmol. concentration as required) to form a final 
reaction volume of 25^1. Compounds can be tested at 1^M. The reaction can be initiated by ttie 
addition of Mg^* [y-^^P-ATP]. The ATP concentration can be lOjiM. After incubation for 40 minutes 
at room temperature, the reaction can be stopped by the addition of 5\jd of a 3% phosphoric acid 
30 solution. lOjil of the reaction can tiien be spotted onto a P30 filtermat and washed tiiree times for 
5 minutes in 75mM phosphoric acid and once in methanol prior to drying and scintillation counting. 
Results represent an average of two experiments and enzymatic activity can be expressed as a 
percentage of that in contirol incubations without test compound. 

M5K1 Assay 

35 MSK1 (human) (Upstate Group. Inc., KINASEPROFILER^"^) (5-1 OmU) can be incubated 

witti 8mM MOPS pH7.0, 0.2mM EDTA, 30pM Crosstide, 10mM MgAcetate and [y-^P-ATP] 
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(Specific activity approximately SOOcpm/pmol, concentration as required) to form a final reaction 
volume of 25^1. Compounds can be tested at I^M. The reaction can be initiated by the addition of 
Mg^ Ir-^P-ATP]. The ATP concentration can be lO^iM. After incubation for 40 minutes at room 
temperature, the reaction can be stopped by the addition of 5fil of a 3% phosphoric acid solution. 
5 10(il of the reaction can ttien be spotted onto a P30 filtermat and washed three times for 5 
minutes in 50mM phosphoric acid and once in methanol prior to drying and scintillation counting. 
Results represent an average of two experiments and enzymatic activity can be expressed as a 
percentage of that in control incubations without test compound. 

PKBg Assay 

10 PKBa (human) (Upstate Group. Inc.. KINASEPROFILER™) (5-10mU) can be incubated 

with QroM MOPS pH7.0, 0.2mM EDTA. 30^lM Crosstide. lOmlVI MgAcetate and [y-^P-ATP] 
(Specific activity approximately SOOcpm/pmol, concentration as required) to fonri a final reaction 
volume of 25^1. Compounds can be tested at 1^M. The reaction can be initiated by the addition of 
Mg^^ [y-^P-ATPJ. The ATP concentration can be 10jiM. After incubation for 40 minutes at room 

15 temperature, the reaction can be stopped by the addition of S^xl of a 3% phosphoric acid solution. 
10^1 of the reaction can then be spotted onto a P30 filtermat and washed three times for 5 
minutes in SOmlVI phosphoric acid and once in methanol prior to drying and scintillation counting. 
Results represent an average of two experiments and enzymatic activity can be expressed as a 
percentage of that in control incubations without test compound. 

20 ROCKII Assay 

ROCKII (rat) (Upstate Group, Inc., KINASEPROFILER^) (5-10mU) can be incubated 
with 50mM Tris pH7.5, O.ImM EGTA, 300M KEAKEKRQEQIAKRRRLSSLRASTSKSGGSQK. 
lOmM MgAcetate and [\|/-^^P-ATP] (Specific activity approximately SOOcpm/pmol, concentration 
as required) to form a final reaction volume of 25|il. Compounds can be tested at 1|iM. The 

25 reaction can be initiated by the addition of Mg^^ [y-^^P-ATP]. The ATP concentration can be 10^. 
After incubation for 40 minutes at room temperature, the reaction can be stopped by the addition 
of 5^l of a 3% phosphoric acid solution. 10|il of the reaction can then be spotted onto a P30 
filtermat and washed three times for 5 minutes in 75mM phosphoric acid and once in methanol 
prior to drying and scintillation counting. Results represent an average of two experiments and 

30 enzymatic activity can be expressed as a percentage of that in control incubations without test 
compound. 

d70 S6K Assav 

p70S6K (human) (Upstate Group, Inc.. KINASEPROFILER*^) (5-10mU) can be incubated 
with 8mM MOPS pH7.0, 0.2mM EDTA, lOOjiM KKRNRTLTV, lOmM MgAcetate and [y-^P-ATP] 
35 (Specific activity approximately SOOcpm/pmol, concentration as required) to form a final reaction 
volume of 25^1. Compounds can be tested at 1|xM. The reaction can be initiated by the addition of 
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Mg^ [y-^P-ATP]. The ATP concentration can be 10nM. After incubation for 40 minutes at room 
temperature, the reaction can be stopped by the addition of 5)il of a 3% phosphoric acid solution. 
10}il of the reaction can then be spotted onto a P30 filtermat and washed three times for 5 
minutes in 75mM phosphoric acid and once in methanol prior to drying and scintillation counting. 
5 Results represent an average of two experiments and enzymatic activity can be expressed as a 
percentage of ttiat in control incubations witiiout test compound. 

PKA Assay 

PKA (bovine) (Upstate Group. Inc., KINASEPROFILER™) (5-10mU) can be incubated 
witti 8mM MOPS pH7.0. 0.2mM EDTA, 30^M LRRASLG (Kemptide), 10mM MgAcetate and [y- 

10 ^P-ATP] (Specific activity approximately 500cpm/pmol, concentration as required) to fornn a final 
reaction volume of 25(il. Compounds can be tested at 1^M. The reaction can be initiated by tiie 
addition of Mg^* (y-^P-ATPJ. The ATP concenti^tion can be lOjxM. After Incubation for 40 minutes 
at room temperature, the reaction can be stopped by the addition of 5(xl of a 3% phosphoric acid 
solution. lOpJ of tiie reaction can then be spotted onto a P30 filtermat and washed ttiree. times for 

15 5 minutes in 50ml\/l phosphoric acid and once in mettianol prior to drying and scintillation counting. 
Results represent an average of two experiments and enzymatic activity can be expressed as a 
percentage of that in control incubations witiiout test compound. 

MAPK1 Assay 

MAPK1 (human) (Upstate Group. Inc.. KINASEPROFILER™) (5-10mU) can be incubated 
20 Witt! 25mM Tris pH7.5, 0.02mM EGTA, 1mM synttietic peptide, lOmM l\/lgAcetate and [y-^^P-ATP] 
(Specific activity approximately 500cpm/pmol, concentration as required) to fonn a final reaction 
volume of 25^1. Compounds can be tested at 1^M. The reaction can be initiated by the addition of 
Mg^* [y-^^P-ATP]. The ATP concenbation can be 1 0nM. After incubation for 40 minutes at room 
temperature, tiie reaction can be stopped by ttie addition of 5fil of a 3% phosphoric acid solution. 
25 10^t of the reaction can tiien be spotted onto a P30 filtermat and washed tiiree times for 5 
minutes in 75mM phosphoric acid and once in mettianol prior to drying and scintillation counting. 
Results represent an average of two experiments and enzymatic activity can be expressed as a 
percentage of that in conti'ol incubations witiiout test compound. 

cSRC Assay 

30 cSRC (human) (Upstate Group, Inc., KINASEPROFILER™) (5-10mU) can be incubated 

witii 8mM MOPS pH7.0, 0.2mM EDTA. 250^M KVEKIGEGTYGNAA'K (CDC2 peptide). lOmM 
MgAcetate and [y-^P-ATP] (Specific activity approximately 500cpnn/pmol, concentration as 
required) to fonm a final reaction volume of 25^1. Compounds can be tested at 1(iM. The reaction 
can be initiated by tiie addition of Mg^"" [y-^P-ATP]. The ATP concentration can be lO^iM. After 

35 incubation for 40 minutes at room temperature, the reaction can be stopped by tiie addition of 5^1 
of a 3% phosphoric acid solution. 10(xl of the reaction can tiien be spotted onto a P30 filtemiat and 
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washed three times for 5 minutes in 75ml\/l phosphoric acid and once in methanol prior to drying 
and scintillation counting. Results represent an average of two experiments and enzymatic activity 
can be expressed as a percentage of that in control incubations without test compound. 

PRK2 Assay 

5 PRK2 (human) (Upstate Group, Inc., KINASEPROFILER™) (5-10mU) can be incubated 

with 50mM Tris pH7.5, 0.1 mM EGTA, 0.1% p-mercaptoethanol. 30jiM AKRRRLSSLRA. 10mM 
MgAcetate and [y-^P-ATP] (Specific activity approximately 500cpm/pmol, concentration as 
required) to form a final reaction volume of 25^1. Compounds can be tested at 1 ^M. The reaction 
can be initiated by the addition of Mg^* [y-^P-ATP]. The ATP concentration can be 1 0jiM. After 

10 incubation for 40 minutes at room temperature, the reaction can be stopped by the addition of 5\xl 
of a 3% phosphoric acid solution. lO^il of the reaction can then be spotted onto a P30 filtermat and 
washed three times for 5 minutes in 75mM phosphoric acid and once in methanol prior to drying 
and scintillation counting. Results represent an average of two experiments and enzymatic activity 
can be expressed as a percentage of that in control incubations without test compound. 

15 PDK1 Assav 

PDK1 (human) (Upstate Group, Inc., KINASEPROFILER™) (5-10mU) can be Incubated 
with 50mM Tris pH7.5, lOOjiM KTFCGTPEYLAPEVRREPRILSEEEQEMFRDFDYIADWC 
(PDKtide), 0.1% p-mercaptoethanol, lOmM MgAcetate and [y-^P-ATP] (Specific activity 
approximately 500cpm/pmol, concentration as required) to form a final reaction volume of 25^. 

20 Compounds can be tested at I^M. The reaction can be initiated by the addition of Mg^^ [y-^P- 
ATP]. The ATP concentration can be lOjiiM. After incubation for 40 minutes at room temperature, 
the reaction can be stopped by the addition of 5^1 of a 3% phosphoric acid solution. 10|ii of the 
reaction can then be spotted onto a P30 filtermat and washed three times for 5 minutes in 75mM 
phosphoric acid and once in methanol prior to drying and scintillation counting. Results represent 

25 an average of two experiments and enzymatic activity can be expressed as a percentage of that 
in control incubations without test compound. 

FYN Assay 

FYN (human) (Upstate Group, Inc.. KINASEPROFILER^) (5-10mU) can be incubated 
with 50mM Tris pH7.5, 0.1 mM EGTA, 0,1 mM NaVanadate, 250jiM KVEKIOEGTYG\A/YK (CDC2 
30 peptide), lOmM MgAcetate and [y-^P-ATP] (Specific activity approximately 500cpm/pmol, 
concentration as required) to form a final reaction volume of 25^1. Compounds can be tested at 
I^M. The reaction can be initiated by the addition of Mg^* [y-^P-ATPJ. The ATP concentration can 

« 

be lO^M. After incubation for 40 minutes at room temperature, the reaction can be stopped by the 
addition of 5(il of a 3% phosphoric acid solution, ^0\i\ of the reaction can then be spotted onto a 
35 P30 filtermat and washed three times for 5 minutes in 75mM phosphoric acid and once in 
methanol prior to drying and scintillation counting. Results represent an average of two 
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experiments and enzymatic activity can be expressed as a percentage of that in control 
incubations witliout test compound. 

PKCpii (human) (Upstate Group, Inc.. KINASEPROFILER™) (5-1 OmU) can be incubated 
with 20mM Hepes pH7.4, 0.03% Triton X-100, 0.1 mM CaCb, O.lmg/ml phosphatidyiserine, 
6 lO^ig/mi diacylglycerol, 0.1mg/ml histone H1. lOmM MgAcetate and [y-^P-ATP] (Specific activity 
approximately 500cpm/pmol, concentration as required) to form a final reaction volume of 25)il. 
Compounds can be tested at I^M. The reaction can be initiated by the addition of Mg^" [y-^P* 
ATP]]. The ATP concentration can be lO^M. After incubation for 40 minutes at room temperature, 
the reaction can be stopped by the addition of 5^1 of a 3% phosphoric acid solution. 10^1 of the 
10 reaction can then be spotted onto a P30 filtermat and washed tiiree times for 5 minutes in 75mM 
phosphoric acid and once in methanol prior to drying and scintillation counting. Results represent 
an average of two experiments and enzymatic activity can be expressed as a percentage of that 
in conti'ol incubations without test compound. 

PKCy Assay 

15 PKCy (human) (Upstate Group, Inc., KINASEPROFILER™) (5-10mU) can be incubated 

witii 20mM Hepes pH7.4. 0.03% Triton X-100, 0.1 mM CaCl2, O.lmg/ml phosphatidyiserine, 
lO^g/ml diacylglycerol, O.lmg/ml histone H1, 10mM MgAcetate and [y-^P-ATP] (Specific activity 
approximately 500cpm/pmol, concenti-ation as required) to form a final reaction volume of 25fil. 
Compounds can be tested at 1[iM. The reaction can be initiated by the addition of Mg^*[y-^P- 

20 ATP]. The ATP concentration can be lO^M. After incubation for 40 minutes at room temperature, 
the reaction can be stopped by ttie addition of 5yl of a 3% phosphoric acid solution. 10^1 of the 
reaction can then be spotted onto a P30 filtermat and washed three times for 5 minutes in 75mM 
phosphoric add and once in methanol prior to drying and scintillation counting. Results represent 
an average of two experiments and enzymatic activity can be expressed as a percentage of that 

25 in conti'ol incubations wittiout test compound. 

Whole Cell Checkpoint Abrogation Assay 
Chkl Mitotic Index ELISA Assav 
To examine Uie in vitro effects of Chkl inhibitory compounds, an ELISA assay can be 
designed to monitor the abrogation of DNA damage-induced checkpoint control. The assay can 

30 be based on ttie trapping and detection of mitotic cells following DNA damage-induced arrest 
Phosphorylation of Histone H3 on serine 10 has been shown to correlate with mitosis and 
therefore can be required for chromosome condensation; consequentiy a mitosis specific 
phospho-epitope on Histone H3 can be used as a signal for checkpoint abrogation. 

CA-46 (lymphoma) cells can be treated with a DNA damaging agent, such as 

35 camptotiiecin (Sigma), at 50nM for 8 hours to induce DNA damage. The contirol compound or 
Chkl inhibitor can be then added at increasing concentrations witii Nocodazole (Sigma) at 
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■ 

0.1fig/ml and plates can be incubated for 16 hours. Control cells, where only Chk1 Inhibitors can 
be added, can be prepared as well to assure that the inhibitors alone have no effect on the cell 
cycle. The cells can be then han/ested, washed with PBS, and crude acid extraction can be 
performed. Pellets can be resuspended in 80^1 of Acid Exfiraction Buffer (lOmM Hepes pH 7.9, 
5 1.5mWl MgCl2. 10mM KCI, 0.5mM DTT, 1.5mM PMSF, 0.4N sulfuric acid), vortexed briefly, and 
incubated for 30 minutes on ice. Samples can be then centrifuged and 75^1 of the supematant 
can be transfen-ed to a 96 well flat-bottom plate (VWR 3596). Next 15^1 Neutralizing Cocktail (# 
of samples x (10|iil 10N NaOH + 5^1 1M Tris Base) can be added to each well, and after mixing, 
5^1 of this can be transferred to another 96 well plate with 100^1 50mM Tris base (pH 9.6) in each 

10 well. Samples can be dried overnight. The wells can be then washed with 200^1 ELISA wash 
buffer (PBS with 20mM Tris pH 7.5, 0.05% Tween 20) 5 times and blocked with 200^1 blocking 
buffer (PBS with 20mM Tris pH 7.5, 0.05% Tween 20, 3.5% Dry milk, 1.5% BSA. pH to 7.5 after 
preparation) for 1 hour at room temperature. Following wash and block, anti-phospho Histone H3 
antibodies (Upstate USA, Inc., rabbit polyclonal) can be added at 0.5^g/ml in block (100^1 per 

15 well) and incubated for 2 hours at room temperature. Wells can be washed again to remove 
unbound primary antibody and 100^1 alkaline phosphatase conjugated secondary antibodies at 
0.3mg/ml (Pierce, goat anti-rabbit IgG (HOURS+L)) in block can be added for 1 hour at room 
temp. Wells can be washed 5 times to remove unbound secondary antibody, and washed again 3 
times with PBS alone to remove detergents. Then iOO^il alkaline phosphatase substrate (Pierce 

20 1-Step pNPP) can be added to wells. Plates can be protected flrom light and incubated at room 
temp for 1 hour. The CD can be read on Molecular Devices Vmax Kinetic Microplate Reader at 
405nm. The ratio of the OD (optical density) of a compound treated sample to the Nocodazole 
only treated sample (about 100% mitotic or abrogation) can be expressed in a percentage, and 
quantifies the percent abrogation of the checkpoint. The concentration at which a compound 

25 causes 50% abrogation of the checkpoint can be called the EC50. The raw OD values can be 
graphed in Excel, and an EC50 value can be generated using Kaleidograph software. Strong signal 
results from Nocodazole only treated cells, and equals 100% mitosis in this assay. Camptothecin 
+ Nocodazole treated control samples have low signal, signifying no mitosis and therefore, no 
checkpoint abrogation. When potent Chkl inhibitors are added to Camptothecin treated cells with 

30 Nocodazole, a high signal can be generated (generally in a dose dependent manner), due to the 
checkpoint abrogation activity caused by the combination treatment. 

The examples above illustrate compounds according to Formula I and assays that may 
readily be perfomned to determine their activity levels against the various kinase complexes. It will 
be apparent that such assays or other suitable assays known in the art may be used to select an 

35 inhibitor having a desired level of activity against a selected target. 
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The exemplary compounds described above may be fomiulated into phamiaceutical 
compositions according to the following general examples. 
Parenteral Composition 

To prepare a parenteral pharmaceutical composition suitable for administration by 
S injection, 100 mg of a water-soluble salt of a compound of Formula I or II may be dissolved in 
DMSO and then mixed with 10 mL of 0.9% sterile saline. The mixture may be incorporated into a 
dosage unit fomi suitable for administration by injection. 
Oral Composition 

To prepare a pharmaceutical composition for oral delivery, 100 mg of a compound of 

10 Formula I or II may be mixed with 750 mg of lactose. The mixture may be incorporated into an 
oral dosage unit for, such as a hard gelatin capsule, which may be suitable for oral administration. 

The starting materials used in the examples are commercially available and/or can be 
prepared by techniques known in the art Freebases and salts of prepared starting materials and 
intermediates were used interchangeably and are indicated. Freebases were prepared by addition 

15 of a tertiary base to the salt followed by silica gel chromatograpy of the resulting freebase if 
necessary. Salts were prepared by adding an equivalent amount of the appropriate acid to the 
freebase in a slunry or solution. 

The preparation of specific preferred compounds of the invention is described in detail in 
the following examples. The artisan will recognize that the chemical reactions described may be 

20 readily adapted to prepare a number of other kinase inhibitors of the invention. For example, the 
synthesis of non-exemplified compounds according to the invention may be successfully 
performed by modifications apparent to those skilled in the art, e.g., by appropriately protecting 
interfering groups, by changing to other suitable reagents known in the art, or by making routine 
modifications of reaction conditions. Alternatively, other reactions disclosed herein or known in 

25 the art will be recognized as having applicability for preparing other compounds of the invention. 

In the examples described below, unless otherwise indicated all temperatures are set 
forth in degrees Celsius and ail parts and percentages are by weight. Reagents were purchased 
from commercial suppliers such as Aldrlch Chemical Company or Lancaster Synthesis Ltd. and 
were used without further purification unless otherwise indicated. Tetrahydrofuran (TI-iF) distilled 

30 from calcium hydride and N, N-dimethylfomnamlde (DMF) were purchased from Aldrich in Sure 
seal bottles and used as received. All solvents were purified using standard methods readily 
known to those skilled in the art, unless otherwise indicated. 

The reactions set forth below were done generally under a positive pressure of argon or 
witii a drying tube, at ambient temperature (unless otherwise stated), in anhydrous solvents, and 

35 tiie reaction flasks were fitted witii rubber septa for the introduction of substaBtes and reagents via 
syringe. Glassware was oven dried and/or heat dried. Analytical thin layer chromatography (TLC) 
was performed on glass-backed silica gel 60 F 254 plates Analtech (0.25 mm) and eluted with ttie 
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appropriate solvent ratios (v/v), and are denoted where appropriate. The reactions were 
assayed by TLC and terminated as judged by the consumption of starting material. 

Visualization of the TLC plates was done with an iodine chamber, UV, p-anisaldehyde 
spray reagent or phosphomolybdic acid reagent (Aldrich Chemical 20 wt% in ethanol), ninhydrin 

5 reagent, and activated with heat Wori<-ups were typically done by doubling the reaction volume 
with the reaction solvent or extraction solvent and then washing with the indicated aqueous 
solutions using 25% by volume of the extraction volume unless otherwise indicated. Product 
solutions were dried over anhydrous Na2S04 or MgS04 prior to filtration and evaporation of the 
solvents under reduced pressure on a rotary evaporator and noted as solvents removed in vacuo, 

10 Flash column chromatography (Still et al., J. Org. Chem., 43, 2923 (1978)) was done using Baker 
grade flash silica gel (47-61 fim) and a silica gel: crude material ratio of about 20:1 to 50:1 unless 
otherwise stated. Hydrogenation was done at the pressure indicated in the examples or at 
atmospheric pressure. 

^H-NMR spectra were recorded on a Bruker instrument operating at 300 M Hz, 400 M Hz or 500 
15 M Hz and ^^C-NMR spectra were recorded operating at 75 M Hz. NMR spectra were obtained as 
CDCI3 solutions (reported in ppm), using chloroform as the reference standard (7.25 ppm and 
77.00 ppm) or DMSO-De (2.50 ppm and 39.51 ppm) or or CD3OD (3.4 ppm and 4.8 ppm and 49.3 
ppm), or intemal tetramettiylsilane (0.00 ppm) when appropriate. Other NMR solvents were used 
as needed. When peak multiplicities are reported, the following abbreviations are used: s 
20 (singlet), d (doublet), t (triplet), m (muttiplet), br (broadened), dd (doublet of doublete), dt (doublet 
of triplets). Coupling constants, when given, are reported in Hertz ( Hz). 

The starting materials used in the examples are commercially available and/or can be 
prepared by techniques known in the art Freebases and salts of prepared starting materials and 
intermediates were used interchangeably and are indicated. Freebases were prepared by addition 
25 of a tertiary base to the salt followed by silica gel chromatograpy of the resulting freebase if 
necessary. Salts were prepared by adding an equivalent amount of the appropriate acid to the 
freebase in a slurry or solution. 

The following, abbreviations may be used herein: Et20 (diethyl ether); DMF (A/,A/- 

dimethylformamide); DMSO (dimethylsulfoxide); MeOH (methanol); EtOH (ethanol); EtOAc (ethyl 
30 acetate); THF (tetrahydrofuran); Ac (acetyl); Me (methyl); Et (ethyl); and Ph (phenyl). 
EXAMPLES : 

Example 1: 7-Pvridin-3-vl-1.5-dihydro-[1.21diazepinof4.5.6-ccflindol-6-one 
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Step 1. Preparation of 6-Aniino-2-methyl-3-nitro-beiizolc acid methyl ester 1(a) 

5-l\/lethyl-6-nitro-1H-benzo[cflI1,3]oxazine-2,4-dione (8 g, 36.0 mmol,) prepared from 2-Amino-6- 
methyl-benzoic acid (Aldrich) as described by Abood, N.A., et al. (1997) Bioorganic & Med. Chem. 
5 Lett. 7: 2105-2108 and sodium carbonate (3.82, 36.0 mmol) were stirred in methanol (180 mL, 0.1 
M) at 0 ''C for 0.5 hours and then at ambient temperature for 3 hours. Strongly acidic ion- 
exchange resin (Dowex® 50 WX4-200) was added until neutral pH and the solution was filtered. 
The solvent was removed under reduced pressure and silica gel chromatography (60:40 
hexane/ethyl acetate) afforded Intermediate 1(a) (6.59 g) in 87% yield. 
10 ^H-NMR (de-DMSO): 8 7.88 (d, 1H, J = 9.1 Hz). 6.65 (d. 1H. J = 9.2 Hz), 6.55 (s. 2H). 3.86 (s. 3H), 
2.38 (s. 3H). 
LCMS:(M-H*) 209.1 

Step 2, Preparation of 6-Bromo-2-methyl-3-nitro-benzoic acfd methyl ester 1(b) 

Intermediate 1(a) (0.29 g, 1.38 mmol) was added to an ice-cold solution of HBr (30% in acetic 
15 acid, 1.6 mL) and water (3.0 mL). Sodium nitrite (0.103 g. 1.5 mmol) in water (2.0 mL) was added 
dropwise and the mixture stin'ed at 0 ""C for 0.5 hours. Excess nitric acid was destroyed by the 
addition of urea. The diazonium salt solution was added to a mixture of CuBr (0.6 g, 4.18 mmol), 
HBr (30% in acetic acid, 3.5 mL) and water (5.0 mL) at 35 X and the reaction mixture was heated 
at 80 "C for 1.5 hours. The resulting precipitate was filtered and washed with water to afford 
20 Intermediate 1 (b) (0.307 g) in 81 % yield. 

^H-NMR (de-DMSO): 5 7.99 (d. 1H, J = 8.8 Hz). 7.85 (d. 1H. J = 8.8 Hz), 3.94 (s. 3H), 2.39 (s, 3H). 
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Step 3. Preparation of 5-Bromo-1H-indole*4-carboxylic acid methyl ester 1(c) 

Intermediate 1(b) (2.6 g, 9.5 mmol) was dissolved in anhydrous A/,Af-dimethylfomiamide (0.5 M, 
20 mL). MA/-Dimethylfonnamide dimethyl acetal (3.0 eq, 3.8 mL, 28.5 mmol) was added under an 
argon atmosphere at ambient temperature with stimng. The mixture was heated at 130 for 5 
5 hours and cooled to ambient temperature. M^V-Dimethylformamide and the unreacted N,N- 
dimethylformamide dimethyl acetal was removed under reduced pressure (35 °C, c.a. 5 mm Hg). 
' Toluene (-^50 mL) was added and the volatiles removed under vacuum. The crude enamine was 
dissolved in A/,A/-dimethylformamide (0.2 M, 50 mL) followed by the addition of Ra/Ni (^300 mg). 
The reaction mixture was stin-ed under hydrogen atmosphere for 7 hours, filtered over celite and 
10 concentrated. Silica gel chromatography (80:20 hexane/ethyl acetate) afforded Intemriediate 1(c) 
(1.1 g) in 46% yield. 

^H-NMR (de-DMSO): 8 11.54 (s, 1H). 7.51 (d, 1H, J= 1.8 Hz), 7.49 (dd, 1H, J= 8.5. 0.8 Hz). 7.33 
(dd. 1H. J= 8.7 Hz), 6.50-6.47 (m. 1H), 3.92 (s, 3H). 
LCMS:(M+H*) 252.1 

15 

Step 4« Preparation of S-Bromo-3-formyi-1H-Indole-4-carboxylic acid methyl ester 1(d) 

A premixed Vilsmeier reagent consisting of POCI3 (0.53 mL, 5.7 mmol) in A/,A/-dlmethylformamide 
(1.2 mL. 15.6 mmol) was added dropwise at 0 ^C, to Intermediate 1(c) (0.66 g, 2.6 mmol) in 
anhydrous CH2CI2 (13 mL. 0.2 M) with vigorous stirring. The mixture was stirred for 0.5 hours at 

20 ambient temperature, quenched with aqueous sodium acetate (2.0 M, 10 ml) and neutralized with 
solid NaaCOs. The mixture was partitioned between ethyl acetate (50 mL) and H2O (10 mL). The 
layers were separated and the aqueous layer was extracted with ethyl acetate (1 X 20 mL). The 
organic layers were combined, washed with brine, dried over Na2S04 and concentrated to give 
Intermediate 1(d) (0.51 g) in 69% yield. 

25 ^H-NMR (de-DMSO): 8 12.54 (s. 1H). 9.80 (s, 1H), 8.43 (s, 1H), 7.59-7.48 (m. 2H), 3.91 (s. 3H). 
LCMS: (M+H*) 306.0 

Step 5. Preparation of 3-Formyl-5-pyridin-3-yl-1H-indole-4-carboxylic acid methyl ester 1(e) 

A solution of Intermediate 1(d) (0.05 g, 0.18 mmol), 3-boronic acid pyridine (0.034 g, 0.27 mmol), 
palladium (II) acetate (0.004 g, 0.0018 mmol), triphenylphosphine (0.009 g. 0.035 mmol) and 
30 triethylamine (0.08 mL, 0.55 mmol) in A/,A/-dimethylfonnamide (0.7 mL, 0.25 M) was heated at 
100 °C for 96 hours. The reaction mixture was cooled and filtered through celite, providing after 
column chromatography Intermediate 1(e) (0.015 g) in 30% yield. 
LCMS: (M+H*) 281.1 

Step 6. Preparation of Title Compound: 7-Pyridin-3-yl-1,5-dihydro-[1,2]diazepino[4,5,6- 
35 cddindol-S-one 

A solution of Intermediate 1(e) (0.015 g, 0.054 mmol), hydrazine (0.008 mL, 0.135 mmol) and 
acetic acid (0.020 mL, 2%) in anhydrous methanol (1.0 mL. 0,05 M) was heated at 80 °C for 24 
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hours. The reaction mixture was cooled at ambient temperature and the title compound (0.0035 
g) was obtained after a preparative HPLC purification in 23% yield. 

^H-NMR (de-DMSO): 5 12.03 (s, 1H), 9.97 (s, 1H), 8.69 (s, 1H), 8.65 (d, 1H, J = 4.6 Hz), 8.09 (d, 
1H. J = 8.3 Hz), 7.77 (d. 1H. J = 2.7 Hz), 7.76-7.68 (m, 1H), 7.61 (d, 1H, J = 8.4 Hz). 7.54 (s, 1H). 
7.01 (d, 1H, J =8.4 Hz). 
LCMS: (M+H*) 263.1 

Example 2: 8-Amino-1 .S-dihydro-fl ■2]diazepinof4.5.6-ccflindol-6-one (hydrochloric salt^ 



HO^O Meo.^^ \. 

H2S04,MeOH ^ 

,Jl^^^ reflux. 84% ^kiXXk 



..H 



CH3 , DMF 



02N--<^-N02 02N-^-N02 ^' P^^^' "2- 55 P.S.I. 

2(a) rt.21% 




MeOH, reflux, 7% 
2(b) 



Step 1. Preparation of 2-Methyl-3,5-dinitro-benzoic acid methyl ester 2(a) 

10 Concentrated sulfuric acid (0.5 mL) was added slowly at ambient temperature with stinring to 2- 
methyl-3,5-dinitro-benzoic acid (5.22 g, 23.06 mmol) In anhydrous methanol (200 mL). After 
refluxing overnight under an argon atmosphere, the reaction was determined to be about 50% 
complete. Toluene (100 mL) was used to azeotrope the H2O generated from the reaction, and 
fresh anhydrous methanol (300 mL) and H2SO4 (0.5 mL) were added and the mixture was again 

15 refluxed overnight under an argon atmosphere at which point the volatile components were 
reduced in vacuo. Ethyl acetate and 5% aqueous NaOH were added with stirring, and the product 
was extracted into the ethyl acetate. The ethyl acetate was then washed twice each with 5% 
aqueous NaOH and saturated aqueous NaHCOa, once with brine and dried with Na2S04 to give 
Intermediate 2(a) (4.65'g, 19.37 mmol) as a white solid in 84% yield. 

20 Step 2. Preparation of 6-Amino-1H-indole-4-carboxylic acid methyl ester 2(b) 

Using a modification of the procedure described by Coe, J.W., et. al. (1996) Tetrahedron Letters 
37(34):6045-6048, Intermediate 2(a) (268 mg, 1.12 mmol) was dissolved in anhydrous A/,A/- 
dimethyifonnamide (0.56 mL) and A/,A/-dimethylformamide dimethyl acetal (0.445 mL, 3.35 mmol) 
was added under an Ar atmosphere with stirring. The mixture was heated at 120 overnight at 

25 which point the unreacted A/,A/-dimethylformamide dimethyl acetal was removed under vacuum 
(35-40 c.a. 5 mm Hg). To the resulting red enamine was added anhydrous A(A/- 
dimethyifomiamide (c.a. 10 mL) and 10% palladium on carison (230 mg) and the mixture was 
hydrogenated at 55 p.s.i. for 5 hours. The Pd catalyst was filtered through diatomaceous earth 
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and H2O was added to the filtrate. The aqueous component was then extracted multiple times 
with ethyl acetate and the combined extracts were dried with NaaSOA, filtered, and the volatile 
components were removed in vacuo to give the crude Intermediate 2(90 mg) as a brown glass. 
Purification was carried out by eluting through a silica plug with 20% ethyl acetate and 20% 
5 ethanol in hexane giving Intermediate 2(b) (45 mg, 0.24 mmol) as a brown solid in 21% yield. 

Step 3. Preparation of Title Compound: 8-Amino-1,5-dlhydro-[1,2]diazepino[4,5,6-cdlindol- 
6-^ne (hydrochloric salt) 

With ice bath cooling under argon, to intenmediate 2(b) (45 mg, 0.24 mmol) in anhydrous CH2CI2 
(0.3 mL) and A/,Aklimethylformamide (0.3 mL) was added dropwise a premixed Vilsmeier reagent 

10 (0.1 mL) consisting of POCI3 (0.47 mL) in A/,A/-dimethylfonnamide (0.77 mL). After removing the 
ice bath, the mixture was stirred for 0.5 hours at which point the reaction was again cooled in an 
ice bath and an additional Vilsmeier reagent (0.1 mL) was added. Following removal of the ice 
bath, the reaction was stin'ed 0.5 hours and then poured onto ice. Ethyl acetate was added 
followed by aqueous saturated NaHCOa. The product was then extracted into ethyl acetate, 

15 washed with brine, dried with Na2S04, and filtered to give (by LCMS) di-A/-formylated 3-fonnyl-1H- 
indole-4-carix)xylic acid methyl ester (37 mg, 0.13 mmol) as a brown glass which was then 
dissolved in anhydrous methanol (2.2 mL). Acetic acid (0.022, 0.384 mmol) and H2NNH2.H2O 
(0.038 mL, 0.78 mmol) were added, and the mixture was refluxed for 2 hours. After removing the 
volatile components in vacuo, the crude product was dissolved in H2O and filtered, the water was 

20 lyophilized and the resulting yellow glass (36 mg) was chromatographed on silica gel eluting with 
10% methanol in CH2CI2. Fractions judged pure were pooled, and the product in methanol was 
acidified with 1M HCI. The volatile components were removed in vacuo using acetonitrile to 
azeotrope remaining water affording the title compound (4 mg, 0.016 mmol) as a brown solid in 
7% yield. 

25 NMR (de-DMSO): 5 11.99 (s. 1H), 10.40 (s. 1H), 7.70 (s, 1H), 7.55 (s, 1H), 7.52-7.41 (m. 2H). 
HRMS (MALDI M+H"") Calcd for C10H8N40: 201.0771. Found: 201.0776. 
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Altenative Method for the Preparation of Intermediate 2rb) hydrochloride: 




2. 4N HOI (Dioxane) 



1. Pd/C. H2. EtOAc 



MeOH, 92% 




H 



2(b) hydrochloride 



Step 4. Preparation of 2-(2,2-Dimethoxy*«thyl)-3,5-dinitro-benzolc acid methyl ester 2(c) 
5 [Attn; 2-(2-Dimethylamlno-vinyl)-3,5-dinitro-benzoic acid methyl ester generated during (first step 
of Step 4) enamine fomiation could lead to explosive decompositiohi] 

2-Methyl-3,5-dlnitro-benzolc acid (100 g, 0.442 mol) was dissolved in anhydrous N,N' 
dimethylformamide (1 M, 400 mL). A/,A/-Dimethylformamide dimethyl acetal (188 mL, 1.33 mol) 
was added under an argon atmosphere over 10 min at ambient temperature with stirring. The 

10 mixture was heated at 110 °C for 5 hours behind a shield, and cooled at ambient temperature. 
A/,A/-Dimethylformamide and the unreacted A/,A/-dimethylformamide dimethyl acetal were removed 
under reduced pressure (35 ^C, c.a. 5 mm Hg). Toluene (-50 mL) was added and the volatiles 
removed under vacuum. 2-(2-DimethyIamino-vinyl)-3,5-dinitro-benzoic acid methyl ester, isolated 
as a dark red solid, was mixed with anhydrous methanol (880 mL) and chlorotrimethylsilane (140 

15 mL, 1.10 mol) was added over 10 min. The solution was heated at reflux (oil bath 67-70 °C) under 
argon for 20 hours, cooled to ambient temperature, and the volume of the mixture was reduced 
under vaccuum to approximately 100 mL. The precipitated solid was collected by filtration and 
washed with cold methanol (100 mL). The dark brown solid was dried under vacuum, triturated 
with acetone (100 mL), again collected by filtration and washed with diethyl ether (150 mL) to 

20 afford Intermediate 2(c) (79 g). The mother liquor from the first precipitation and the various 
triturations were combined and concentrated. Additional Intermediate 2(c) (21 g) was then 
recrystallized from cyclohexane/ethyl acetate (9:1) providing a second batch. Again the resulting 
mother liquor was reduced in vacuo and a third batch of Intermediate 2(c) (4 g) was recrystallized 
from acetone/HaO (6:4). The combined yield for all three batches of Intermediate 2(c) (104 g) was 



Step 5. Preparation of 6-Amino-1H-indole'4-carboxylic acid methyi ester hydrocliloride 2(b) 



25 



75%. 
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10 



Intermediate 2(c) (20 g, 63.6 mmoi) was dissolved in anhydrous ethyl acetate (350 mL) and 10% 
palladium on carbon (7.4 g, 6.36 mmol) was added under argon. The mixture was hydrogenated 
at 1 atm until the reaction was judged complete by LCMS. The Pd catalyst was removed by 
filtering through diatomaceous earth, and the filtrate was reduced in vacuo. The crude 3,5- 
dlamino-2-'(2,2-dimethoxy-ethyl)-benzoic acid methyl ester was dissolved in anhydrous methanol 
(40 ml), and 4.0 M HCI in dioxane (160 mL) was added. The mixture was stirred at ambient 
temperature for one hour. The precipitated solid was collected by filtration and washed with 
CH2CI2 and diethyl ether and dried under vacuum to produce Intemiediate 2(b) (hydrochloride) 
(11.85 g) as a gray solid. The filtrate was concentrated and more Intemiediate 2(b) hydrochloride 
(1.48 g) was precipitated. The combined yield for both batches of Intermediate 2(b) (13.33 g) was 
92% 

Example 3: A/-ffrOxo-S.6<lihydro-1 H-f 1 .2)diazeDinof4.5.6-cd|indol-8-vh-acetamide 




(CHsCOsO, EtsN 



4-DMAP. CH9CI9 
26% 



1. ^ DCH3, 



DMF 



2. Pd/C. H2. 55 P.S.L 



3(a) 



AcHN 



MeO 



bH 



3(b) 



AcHN 



Zn (dust), CH3CO2H 
60-65 °C. 94% 



AcHN 




3(c) 



H 



NH2NH2.H2O, AcOH 
MeOH, reflux, 51% 



3(d) 



POCI3. DMF 



CH2CI2, 44% 



HN-N 



AcHN 




Step 1. Preparation of 5-Acetylamino-2-methyl-3-nitro-benzoic acid methyl ester 3(a) 

15 To 5-amino-2-methyl-3-nitro-benzoic acid methyl ester (428 mg. 2.04 mmol), prepared as 
described by Cannon et al. (1984) J. Med. Chem. 27:386-389, in CH2CI2 (4 mL) was added 
triethylamine (1.71 mL, 12.2 mmol), acetic anhydride (0.77 mL, 8.14 mmol) and 4- 
(dimethylamino)pyridine (30mg, 0.25 mmol) with stirring at ambient temperature. After stirring 
overnight, LCMS indicated a mixture of mono and diacetylated products. Saturated aqueous 

20 NaHCOs was added, and the mixture was again allowed to stir overnight. Additional CH2CI2 was 
added, and the layers were separated. The organic layer >was reduced and ethyl acetate was 
added. The organic layer was washed with saturated aqueous NaHCOa, with H2O, with saturated 
aqueous KHSO4, with brine, dried (Na2S04), filtered and evaporated to an oil which was then re- 
dissolved in a minimal amount of ethyl acetate. Hexane was added and the resulting precipitate 
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was isolated as tan solids (469 mg) which were then purified on silica gel, eluting v\nth 1 :2 ethyl 
acetate: hexane followed by 1:1 ethyl acetate: hexane, to afford Intermediate 3(a) (133 mg, 0.53 
mmol) as a cream solid in 26% yield. (5-diacetylamino-2-methyl-3-nitro-benzolc acid methyl ester 
(248 mg, 0.84 mmol) was also isolated.) 
5 NMR (de-DMSO): 5 10.46 (br s. 1H, exchanges), 8.34 (s, 1H). 8.14 (s. 1H), 3.89 (s. 3H), 2.43 
(s. 3H). 2.08 (s. 3H). 
LCMS: (M-H)" 251.3. 

Step 2. Preparation of 6-Acetylamino-1-hydroxy-1/f-indole-4-carboxylic acid methyl ester 
3(b) 

10 To Intemfiediate 3(a) (117 mg, 0.46 mmol) in anhydrous A/,Aklimethylfonfnamlde (0.5 mL) was 
added, under an Ar atmosphere with sUnring, MAklimethylfomiamide dimethyl acetal (0.185 mL, 
1.39 mmol). The mixture was heated at 120 °C for 5-6 hours at which point the unreacted N,N- 
dimethylfonnamide dimethyl acetal was removed under vacuum (35-40 ^C, c.a. 5 mm Hg). To the 
resulting red enamine was added anhydrous A/,A/-dimethylformamide (c.a. 20 mL), ethyl acetate 

15 (10 mL) and 10% palladium on carbon (150 mg). The mixture was hydrogenated at 55 p.s.i. for 4 
hours at which point the A/,A/-dimethylformamide was removed in vacuo, methanol was added, 
and the Pd catalyst was removed by filtration. Again the volatile components were removed 7n 
vacuo. Following diethyl ether trituration, the triturate was evaporated to afford crude Intermediate 
3(b) (70 mg, 0.28 mmol) as tan solids in 61% yield which were carried forward without further 

20 purification. 

LCIWS: (M-H)' 247.3. 

Step 3. Preparation of 6-Acetylamlno-1H-indoie-4-carboxyIic acid methyl ester 3(c) 

To Intermediate 3(b) (39 mg, 0.16 mmol) in acetic acid (1 mL) was added zinc dust (206 mg, 3.15 
mmol) with stimng. The mixture was heated at 50 for 0.5 hours and then 65 ''C for 0.5 hours 

25 during which time the mixture turns green. After cooling to room temperature methanol is added 
and the mixture is filtered though diatomaceous earth rinsing several times with methanol. 
Following evaporation the resulting tan solids are triturated with methanol and the volatile 
components of the triturate are remove in vacuo to afford crude Intermediate 3(c) (35 mg, 0.15 
mmol) as tan solids in 94% crude yield which were then carried on without further purification. 

30 LCMS: (M-H)' 231.2. 

Step 4. Preparation of 6-Acetylamino-3-formyl-1//-indo!e-4-carboxyiic acid methyi ester 3(d) 
With ice bath cooling under argon, 0.2 mL of a premixed Vilsmeier reagent consisting of POCI3 
(0.47 mL) in A/,Af-dimethylformamide (0.77 mL) was added in two equal portions to Intermediate 
3(c) (35 mg, 0.15 mmol) in 1:1 CH2CI2: A/,A/-dimethylformamide (1 mL). After 0.5 hours the 

35 reaction was quenched with water and extracted with ethyl acetate. The aqueous layer was then 
basified to about pl-1 8 with 5% aqueous NaOH and extracted again with ethyl acetate. The 
combined ethyl acetate extracts were dried with Na2S04, filtered and evaporated to give 
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Intermediate 3(d) (19 mg, 0.07 mmol) as yellow solids in 44% cmde yield which were then 
earned on without further purification. 
LCMS: (M-H)" 259.3. 

Step 5. Preparation of Title Compound: Ar-(6-Oxo-5,6-dihydro-1H-{1,2]diazepino[4,S,6- 
5 ccqindol-8-yl)-acetamide 

To Intermediate 3(d} (19 mg, 0.07 mmol) in anhydrous methanol (2.0 mL) was added acetic acid 
(0.006 mL, 0.1 mmol) and H2NNH2H2O (11 mg, 0.22 mmol) and the mixture was refluxed for 
about 1 hour after which the volatile components were removed in vacuo and the resulting yellow 
glass was redissolved in methanol. Following recrystallization finom methanol/diethyl ether, the title 
10 compound (9 mg, 0.04 mmol) was obtained as a yellow powder in 51% yield. 

NMR (de-DMSO): 5 11.60 (br s, 1H, exchanges), 10.10 (s, 1H, exchanges), 9.90 (s, 1H, 
exchanges), 8.00 (s, 1 H). 7.45 (br s, 2H). 7.30 (s, 1 H), 1 .90 (s, 3H). 
LCMS: (M+H*) 243.1, (M+Na^ 265.1. 

Example 4: 2.2,2-Trifluoro-A/-(&oxo-5.6-dihvdro-1H-f1 ,21diazeDinor4.5.6-ccnindol-8-vn-acetamide 

HN-N 




15 

With stirring, trifluoroacetic anhydride (0.032 mL, 0.23 mmol) was added dropwise to triethylamine 
(0.088 mL, 0.63 mmol) and the title compound of Example 2 (freebase) (43 mg, 0.21 mmol) in 
/V,A/-dimethylformamide (2 mL). After 2.5 hours, additional trifluoroacetic anhydride (0.032 mL, 
0.23 mmol) was added to drive the reaction to completion at which point diethyl ether was added 

20 to precipitate brown solids (25 mg), which were discarded. The triturate was reduced in volume 
and subjected to preparative HPLC (MetaChem Metasil AQ CI 8 reverse-phase lO^m, 120A, 
250x21.2 mm column eluting with CH3CN/0.1%TFA in H2O at a flowrate of 20 mL/min using a 
gradient of 5-95% CH3CN over 20 min) affording, after isolation, the title compound (3.7 mg, 0.01 
mmol) as a brown solid in 6% yield. 

25 NMR (de-DMSO): 8 12.01 (s, 1H), 11.41 (s, 1H), 10,40 (s, 1H), 8.15 (s, 1H), 7.91 (s. 1H), 7.78 
(s, 1H), 7.61 (s. 1H) 
LCMS: (M-H) "295.2. 

Example 5: 7-Amino-2-Dhenvl-1 .S-dihvdro-fl .21diazeDinor4.5.6"CCflindol-6-one 
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MeOH. reflux. 21% 

Step 1. Preparation of 3-Amino-2-bromo-benzoic acid methyl ester 5(a) 

2-Bromo-3-nitro-benzoic acid methyl ester (12.9 g, 49.5 mmol) (prepared from 2-amino-3-nitro- 
S benzoic acid as described by Webber E. S. et al., see patent application number WO 01/16136 
A2) and SnCb (42 g, 223 mmol) were refluxed in methanol (225 mL, 0.2 M) and H2O (5.3 g, 243 
mmol) for 2 hours. After cooling at ambient temperature, diatomaceous earth (20 g) and 
dichloromethane (1 L) were added followed with 3N aqueous sodium hydroxide (150 mL) with 
vigorous stirring. The mixture was filtered and the organic phase was washed with saturated 
10 aqueous sodium chloride. The organic solution was dried over sodium sulfate, filtered and ail 
volatiles were removed under reduced pressure to afford Intermediate 5(a} (1 1 .4 g) in 98% yield. 
'H-NMR (ds-DMSO): 5 7.12 (dd, 1H, J = 8.1, 7.5 Hz), 6.93 (dd, 1H, J = 8.1, 1.6 Hz), 6.80 (dd, 1H, 
J= 7.4, 1.6 Hz), 5.57 (s, 2H), 3.81 (s, 3H). 

Step 2. Preparation of 3-Acetylamino-2-bromo-benzoic acid methyl ester 5(b) 
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intermediate 5(a) (2.21 g, 9.6 mmol) and acetic anhydride (1.82 mL, 19.2 mmoi) were stirred in 
CHaCIa (100 mL, 0.1 M) at 22 ""C for 24 hours. Volatiles were removed in vacuq and silica gel 
chromatography afforded Intermediate S(b) (2.08 g) in 79% yield. 

^H-NMR (ds-DMSO): 5 9.58 (s, 1H), 7.70 (dd, 1H, J = 6.9, 2.7 Hz), 7.50-7.41 (m. 2H). 3.86 (s. 3H), 
5 2.09 (s, 3H). 

LCMS: (M+H*) 272.0, 274.0 

Step 3. Preparation of 3-Acetylammo-2-bromo-6-nitro-benzoic acid methyl ester 5(c) 

Intennediate 5(b) (1.0 g, 3.7 mmol) was nitrated in a manner analogous to step 1 of Example 2. 
Intemnediate 5(c) (1 .0 g, 89%) was obtained after silica gel chromatography. 
10 ^H-NMR (ds-DMSO): 5 9.83 (s, 1H), 8.3 (d. 1H, J = 9.0 Hz), 8.15 (d. 1H, J = 9.0 Hz), 3.93 (s. 3H), 
2.20 (s, 3H). 

LCMS: (M+H*) 315.0, 317.0 

Step 4. Preparation of 3-Acetylamino-6-nitro-2-phenylethynyl-benzoic acid methyl ester 
5(d) 

15 Intermediate 5(c) (0.85 g, 2.7 mmol) was acetylated in a manner analogous to step 3 of Example 
6 to afford Intermediate 5(d) (0.4 g. 44%) after silica gel chromatography. 

^H-NMR (de-DMSO): 5 9.93 (s. 1H), 8.32-8.25 (m. 2H), 7.65-7.59 (m, 2H), 7.53-7.47 (m, 3H). 3.97 
(s. 3H). 2.25 (s, 3H). 
LCMS: (M-H*) 337.1 

20 Step 5. Preparation of 5-Nltro-2-phenyl-1H-lndole-4-carboxyiic acid methyl ester 5(e) 

Intermediate 5(d) (0.096 g, 0.28 mmol), copper iodide (0.076 g, 0.4 mmol). A/,A/,A/,A/- 
tetramethylguanidine (0.36 mL, 2.8 mmol) were stirred in a mixture of dimethylformamide/dioxane 
(1:4, 2 mL, 0.15 M) at 90 X for 2 hours. The reaction mixture was cooled to ambient temperature 
and poured into ethyl acetate (30 mL). The organic layer was washed subsequently with a 

25 saturated ammonium chloride solution (3X5 mL), H2O (2X5 mL). saturated aqueous sodium 
chloride solution (2X5 mL), dried over sodium sulfate, filtered and volatiles removed in vacuo. 
Silica gel chromatography afforded Intermediate 5(e) (0.073 g) in 86% yield. 
^H-NMR (de-DMSO): 8 12.50 (s. 1H), 7.98-7.88 (m, 3H), 7.69-7.40 (m. 4H), 7.13 (broad s, 1H), 
3.97 (s. 3H). 

30 LCMS: (M-H") 295.1 

Step 6. Preparation of 5-Amlno-2-phenyl-1H-indole-4-carboxylic acid methyl ester 5(f) 

In an analogous manner to that of the preparation of Example 2 (step 5), Intemnediate 5(e) (0.072 

g, 0.24 mmol) was hydrogenated to afford Intermediate 5(f) (0.06 g, 95%). 

^H-NMR (ds-DMSO): 5 11.68 (s, 1H). 7.86 (d. 2H, J= 7.4 Hz), 7.52-7.43 (m, 3H). 7.31 (dd, 1H. J = 

35 7.4, 7.2 Hz), 7.20 (s, 1 H), 6.83 (d, 1 H, J = 8.5 Hz), 3.94 (s, 3H). 
LCMS: (M+H^ 235.1 
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Step 7. Preparation of Title Compound: 7-Amino-2-phenyi-1,5-dihydro- 
[1 ,2]diazepino[4,S,6-cd]indoi-6-one 

Carried out analogously to steps 4 and 5 of Example 3, Intermediate 5(f) (0.055g, 0.21 mmol) was 
fbnnylated and cyclized to provide the title compound (0.01 2g, 21%). 
5 ^H-NMR (de-DMSO): 6 12.17 (s. 1H). 8.32 (s, 1H). 7.95-7.84 (m, 3H). 7.74 (d. 1H. J = 1.8 Hz), 
7.55-7.47 (m, 2H), 7.42 (d, 1H. J = 8.6 Hz). 7.37 (dd, 1H, J = 7.4. 7.3 Hz). 5.91 (s. 2H). 
LCMS: (M+H*) 277.1 

Example 6: AK6-Oxo-2-phenyl-5.6-dihydro-1 H-f 1 .21diazeDinof4.5.6-ccnindol-8-yl-acetamide 



02N 



HNO3. H2SO4 



rt-40 "C, 65% 



MeO^^^P 

OzN-'^^^'^NGj 
6{a) 



1. Fe. CH3CO2H, 40 °C 

2. (CH3CC>2)20. CH2CI2 
DMF.ft 

3. Fe. {CH3C02)20 
CH3CO2H,40°C.49% 




1. POCI3, DMF, CH2CI2 





ACHN^^^^N ^ 2. NH2NH2.H2O. AcOH 

" MeOH. reflux, 4% 

10 6(d) 

Step 1 . Preparation of 2-Bromo-3,5-dinitro-benzoic acid methyl ester 6(a) 

Concentrated sulfuric acid (20 mL) was slowly added to 2-bromo-5-nitro-benzoic acid methyl ester 
(20.52 g, 78.91 mmol) with stirring. After a few minutes, fuming nitric acid (20 mL) was added and 
the mixture was capped and heated at 40°C for approximately 60 hours at which point the flask 

15 was cooled to ambient temperature, carefully opened, and the reaction was poured onto ice water 
and ethyl acetate. The product was extracted into ethyl acetate and washed twice with H2O. twice 
with saturated aqueous NaHCOa. brine, dried (Na2S04), and filtered to afford Intemiediate 6(a) 
(15.64 9, 51.26 mmol) as a cream solid in 65% yield. 
^H NMR (de-DMSO): 8 9.07 (s, 1H), 8.73 (s, 1H). 3.98 (s, 3H). 

20 LCMS: (M-CO2CH3)' 245.1, 247.1. 
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Step 2. Preparation of 3,5-Bis-acetylamino-2-bromo-beiizoic acid methyl ester 6(b) 

To acetic acid (250 mL) at room temperature was added Intermediate 6(a) (15.49 g, 50.79 mmol). 
The mixture was placed in an oil bath at 40 for c.a. 10 min and starad vigorously under an Ar 
atmosphere until the soution went clear. Iron powder (25.34 g, 453.72 mmol) was added and the 
5 mixture was heated at 40 for c.a. 6 hours. The mixture was filtered through diatomaceous 
earth, rinsing with methanol. The combined filtrate and rinses were evaporated to give orange 
solids, which were detemnined to be a mixture of products (13.2 g) resulting from incomplete 
reduction of the nitro groups. This mixture (13.1 g) in CH2CI2 (48 mL) and A/,A/-dimethylformamide 
(5 mL) was then treated with acetic anhydride (36 mL, 382 mmol) and stinred overnight under an 
10 Ar atinosphere. The CH2CI2 was evaporated and the mixture was partitioned between ethyl 
acetate and saturated aqueous NaHCOa .The aqueous layer was extracted twice with etiiyl 

* 

acetate and tiie combined extracts were washed successively with 1:1 H20:saturated aqueous 
NaHCOa (multiple washings), 0.5 M aqueous HCI (X2), saturated aqueous NaHCOa (X2) and 
brine. The etiiyl acetate solution was then dried (Na2S04), filtered and evaporated to give yellow 

15 solids, which were tiien triturated wiUi dietiiyl ether (c.a. 75 mL) to give a mixture of acetylated 
products (11.4 g) as a yellow solids. A portion of tiiis mixture of acetylated products (5.5 g) in 
acetic acid (17.4 mL) was tiien treated with acetic anhydride (16.5 mL, 174 mmol) and iron 
powder (9.74 g, 174 mmol) and heated at 40*^0 under an Ar atmosphere ovemight. Methanol was 
then added and the reaction was stirred at room temperature for c.a. 1.5 hours. Then 9:1 

20 CH2Cl2:methanol was added, and tiie mixture was filtered tiirough diatomaceous earth, rinsing 
witii 9:1 CH2Cl2:metiianol. The combined filtrate and rinses were evaporated and again methanol 
was added and the mixture was stirred c.a. 0.5 hours after which the methanol was evaporated. 
Ethyl acetate was added followed by hexane to precipitate orange solids (6.9 g) which were 
collected. Silica gel chromatography eluting with 1:1 acetone:hexane which afforded, after 

25 isolation, Intermediate 6(b) (4.1 g, 12.46 mmol) as a cream solid in 49% yield. 

Step 3. Preparation of 3,5-Bis-acetylamino-2-phenylethynyl-benzoic acid methyl ester 6(c) 

With stirring, argon was bubbled into anhydrous toluene (18 mL) containing Intermediate 6(b) 
(1.08 g, 3.29 mmol). Tributyl-phenyletiiynyl-stannane (1.73 mL, 4.94 mmol) and 
tetrakis(triphenylphosphine) palladium(O) (310 mg, 0.28 mmol) were added sequentially and more 

30 Ar was bubbled into the reaction. After capping tightiy, the mixture was heated at 90 °C overnight 
under an argon atmosphere. After cooling to ambient temperature, H2O, and saturated aqueous 
KHSO4 were added and tiie product was exb^acted into etiiyl acetate and Isolated. Following silica 
gel chromatography eluting witii 2:3 acetone: hexane, fractions judged pure were pooled. 
Intermediate 6(c) (1.14 g, 3.25 mmol) was isolated, found to be contaminated by approximately 5- 

35 10% biphenylphosphine oxide, and carried on to the next step wiUiout further purification. 
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NMR (de-DMSO): 5 10.30 (s, 1H}, 9.50 (s, 1H), 8.23 (s, 1H), 8.08 s, 1H), 7.63-7.51 (m, 2H, 
contaminated by PhaPO). 7.50-7.38 (m, 3H, contaminated by PhaPO), 3.90 (s. 3H), 2.17 (s, 3H), 
2.05 (s, 3H). 

LCIVIS: {M+H*) 351.1, (M+Ha*) 373.1. (M-hf) 349.1. 
5 Step 4. Preparation of 6^cetylamino-2-phenyl-1f/-indole-4-carboxylic acid metiiyl ester 
6(d) 

To the impure Intermediate 6(c) (853 mg, 2.4 mmoi) is added concentrated sulfuric acid (15 mL). 
After stirring 0.5 hours, the mixture is carefully poured onto methanol (30 mL) with vigorous 
swirling. Ethyl acetate (c.a. 300 mL) and H2O (c.a.100 mL) are added. The aqueous layer is 
10 extracted three times with ethyl acetate, and the combined extracts are washed with saturated 
aqueous NaHCOs until the evolution of CO2 ceases. The product in ethyl acetate is then washed 
with brine, dried (Na2S04), filtered and volatile components evaporated to afford crude 
Intermediate 6(d) (790 mg, c.a. 2.4 mmoi) as a yellow powder which was earned on without 
further purification. 

15 NMR (de-DIWSO): 5 11.75 (s, 1H, exchanges). 10.07 (s, 1H, exchanges), 8.33 (s, 1H), 7.90- 
7.80 (m. 3H), 7.66-7.23 (m, 4H, partially obscured), 3.93 (s, 3H), 2.07 (s, 3H). 
LCMS: (M+H") 309.1, (M+Na*) 331.1. (M-H)- 307.1. 

Step 5. Preparation of Title Compound: JV-(6-Oxo-2-phenyl-5,6-dihydro-1//- 
[1,2]diazepino[4,5»6-cd|indol-8-yl-acetamide 

20 Crude intermediate 6(d) (312 mg, c.a. 1 mmoi) in A/,A/-dimethylfbnnamide (2 mL) and CIH2CI2 (5 
mL) was treated with Vilsmeier reagent (0.9 mL) in a manner similar to that described for Example 
3, step 4. After removal of the CH2CI2, adjusting the pH to c.a. 8 with 1 N NaOH and removal of the 
volatile components in vacuo, the yellow solids were triturated with ethyl acetate and methanol. 
The triturate was evaporated to afford the crude 6-acetylamino-3-formyl-2-phenyl-1H-lndole-4- 

25 carboxylic acid methyl ester (405 mg) as a yellow solid contaminated with salts from the aqueous 
quench. In a procedure similar to that described for Example 3, step 5, anhydrous methanol (15 
mL), acetic acid (0.084 mL, 1.47 mmoi) and H2NNH2'H20 (0.147 mL, 3.03 mmoi) were then added 
and the mixture was refluxed for 2 hours. The volatile components were evaporated and the 
resulting solids were triturated with methanol to dissolve the product while leaving behind most of 

30 the insoluble solids. The triturate was evaporated, and this process was repeated. The second 
triturate was evaporated to give yellow solids (70 mg) enriched in product which were then 
subjected to silica gel chromatography eluting with hexane:ethyl acetate:ethanol (4:1:1) to give the 
title compound (12 mg, 0.04 mmoi) after isolation as a yellow powder in approximately 4% overall 
yield. 

35 NiVIR (de-DMSO): 5 12.10 (s, 1H. exchanges), 10.33(s, 1H, exchanges), 10.06(s, 1H, 
exchanges). 8.17 (s, 1H), 7.70-7.43 (m, 7H), 2.05 (s. 3H). 
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LCMS: (M+H*) 319.1. (M+Na*) 341.1, (M-H)" 317. 
Aitenative Method for the Preparation of intermediate 6(b). 




To acetic acid (10 mL) at room temperature was added acetic anhydride (10.0 mL, 106 mmol), 
5 iron powder (5.5 g, 98 mmol) and Intermediate 6(a) (3.0 g. 9.8 mmol). The mixture was placed in 
an oil bath at 43 °C and stinned vigorously under argon for 48 hours. The thick slurry goes from 
orange to tan in color. Additional acetic acid (2 mL), acetic anhydride (2 mL, 21.2 mmol), and iron 
powder (1.0 g, 17.9 mmol) were added, and the mixture was stin^ed at 43 for an additional 24 
hours whereupon the mixture was poured into 10% methanol in CH2CI2 (300 mL) and filtered 
10 though diatomaceous earth. The filtrate was concentrated and ethyl acetate (300 mL) and H2O 
(300 mL) were added. The product was extracted into ethyl acetate and washed twice with H2O, 
twice with brine, dried (MgS04), and filtered. Following recrystaliization from hot ethyl acetate (10 
mL), collection by filtration and subsequent washing of the solids with CH2CI2 (5 mL) and diethyl 
ether (30 mL), Intemfiediate 6(b) (1.8 g, 5.47 mmol) was obtained as a white solid in 56% yield. 
15 Example 7: 8-Amlno-2-phenyl-1 .S-dihvdro-f 1 .2]dlazepinor4.5.6-ccnindol-6-one 



AcHN 




7(a) 



HN-N 



1 POCb. DMF, CH2CI2 

2. NH2NH2.H2O, AoOH 
MeOH, reflux, 30% 




Step 1. Preparation of 6-Amino-2-phenyl-1//-indole-4-carboxyiic acid methyl ester 
(hydrochloric salt) salt 7(a) 
20 Intennediate 6(d) of Example 6 (9.3 g, 30.2 mmol) and anhydrous 4M HCI in dioxane (160 mL, 
604 mmol) were heated in anhydrous methanol (160 mL) at reflux for 3 hours, cooled to ambient 
temperature and volatiles removed in vacuo. The resulting solid was triturated with ethyl 
acetate/CHaCb (1 :1 , 50 mL) and dried to afford Intermediate 7(a) (8.7 g) in 95% yield. 
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^H-NMR (ds-DMSO): 5 12.26 (s, 1H), 10.10 (broad. 1H), 7.93 (d. 2H, J= 7.7 Hz), 7.71 (d, 2H. J = 
12.2 Hz). 7.52 (dd, 2H. J = 7.7. 7.6 Hz), 7.43-7.36 (m, 2H), 3.96 (s. 3H). 
LCMS: (M+H*) 267.2. 

Step 2. Preparation of Title Compound: 8-Amlno-2-phenyI-1|5-dihydro-[1,2]diazepino[4,S,6- 
5 cd(|indol-6-one 

In two steps, analogous to steps 4 and 5 of Example 3, Intermediate 7(a) (8.7 g. 28.7 mmol) was 
cydized to afford the title compound (5.47 g, 69%). 

^H-NMR (de-DMSO): 8 11.53 (s, 1H). 10.15 (s. 1H), 7.62-7.40 (m, 6H), 6.98 (d. 1H, J = 1.8 Hz), 
6.65 (d. 1H. J= 1.8 Hz), 5.21 (s, 2H). 
10 LCMS: (M+H*) 277.2. 

Example 8: A/-^6-Oxo-2-Dhenvl-5.6-dihydro-1H41.2]diazepinor4.5.6"CCflindol-8"Vn-succinamic acid 

HNHM 




Succinic anhydride (3 eq, 0.022 g) was added to a solution of the title compound of Example 7 
(0.02 g, 0.072 mmol) in AtAMimethylformamide (0.7 M, 1 mL) and methanol (2.5 M, 0.3 mL). The 
15 reaction mixture was stirred at 22 ''C for 24 hours and concentrated under reduced pressure. The 
yellow solid was triturated with methanol (1.0 mL) and collected by filtration. Following washes 
with methanol (4 mL) and diethyl ether (5.0 mL), the title compound (21 mg) was obtained in 77% 
yield. 

^H-NMR (ds-DMSO): 5 12.03 (s. 1H), 10.31 (s, 1H), 10.09 (s. 1H), 8.12 (s. 1H), 7.68-7.45 (m, 7H), 
20 2.60-2.53 (m. 4H). 
LCMS: (M+H*) 377.1. 

Example 9; A/-(6-Oxo-2-phenyl-5.6-dihydro-1H-[1.21dia2epinor4.5.6-cc/lindol-8-vlV 

methanesulfonamide 




H H 



25 Methanesulfonyl Chloride (1 .5 eq, 0.003 g) was added to a solution of the title compound of 
Example 7 (0.005 g, 0.018 mmol) in CH2CI2 (0.045 M. 0.4 mL) and pyridine (0.045 M, 0.4 mL). 
The mixture was stirred at 22 °C for 24 hours and concentrated under reduced pressure. Silica gel 
chromatography (triethylamine/methanol/ CH2CI2; 1:5:94) afforded the title compound (1.7 mg) in 
30% yield. 

30 ^H-NMR (de-DMSO): 6 12.15 (s, 1H), 10.40 (s, 1H), 9.71 (s, 1H), 7.70-7.43 (m, 8H), 2.30 (m, 3H). 
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LCMS: (M+H*) 355.1. 



Example 10: 1-(6-Oxo-2'phenvl-5.&<lihvdro-1H41 ■21diazeDino[4.5.6-ccflindol-8-'VlVDyiTolidine-2.5- 
dione 

. HN-N 



5 




Triethylamine (0.18 mmol, 0.025 mL) and 0-(7-azabenzotriazol-1-yl)-A/,A/,A/',A/'- 
tetramethyluronium hexafluorophosphate (0.04 mmoi, 0.013 g) were added to a solution of the 
titie compound of Example 8 (0.013 g, 0.036 mmol) In A/,A/-dlmethylformamide (0.05 M, 0.75 mL). 
The reaction mixture was stin^d at 22 for 12 hours and concentrated under reduced pressure. 
10 The yellow solid was triturated with methanol (3.0 mL), collected by filtration, and washed witii 
mettianol (4.0 mL) and dietiiyl etiier (5.0 mL) to afford the title compound (5.8 mg) In 47% yield. 
^H-NMR (de-DMSO): 8 12.38 (s, 1H). 10.44 (s, 1H), 9.71 (s, 1H), 7.74-7.42 (m. 8H). 2.79 (m. 3H). 
LCMS: (M+H^) 359.1. 

Example 11: 2-Metiivl-GvcloDroDanecarboxvlic acid^6-oxO"2-ph6nvl-5.6-dlhYdro-1H- 
15 [1.2]diazepinof4.5.6-ccnindol-8-vh-amide 




Triethylamine (0.030 mL, 0.22 mmol), the titie compound of Example 7 (15mg, 0.054 mmol) and 
2-methyl-cyclopropanecarboxylic acid (6 mg, 0.062 mmol) were stirred in A/,/V-dimettiylformamlde 
(1.0 mL). 0-(7-azabenzoti-iazoH-yl)-/S/,MW', A/ -tetramethyluronium hexafluorophosphate (25 mg, 

20 0.065 mmol) was added and the reaction was stirred ovemight at which point the volatile 
components were removed under vacuum. The resulting mixture was purified on silica gel, eluting 
wiUi 3:2 hexane:ethyl acetate. The purest fractions were combined and after solvent removal, the 
resulting solids were ti-iturated with dieUiyl ether to give the titie compound (7 mg, 0.020 mmol) as 
yellow powder In 36% yield. 

25 ^H-NMR (de-DMSO): 5 12.03 (s, 1H), 10.32 (s, 1H). 10.27 (s. 1H), 8.13 (s, 1H), 7.67-7.48 (m. 7H), 
1.54 (m, 1H). I11(s, 1H). 1.09 (d, 3H), 1.07 (m, 1H), 1.03 (m, 1H). 
LCMS: (M+H*) 359.1, (M+Na*) 381.1. 
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Example 12: A/-(6-Oxo-2-»Dhenvl-5.6-dihvdro-1H-f 1 .21diazeDinor4.5.6-ccnindol-8-vn-2-tetrazol-1-vl- 
acetamide 

HN-N 




H H 

Preparation of example 12 from the title compound of Example 7 (15 mg, 0.054 mmol), tetrazol-1- 
5 yl-acetic acid (8 mg. 0.082 mmol). triethylamlne (0.030 mL, 0.22 mmol). and 0-(7- 
azabenzotriazol-1-yl)-/N/,A/,A/;A/-tetramethyluronlum hexafluoropliosphate (25 mg. 0.065 mmol) in 
A(Ar-dimethylfonfnamide (1.0 mL) was carried out analogously to Example 11. Additional tetrazol- 
1-yl-acetlc acid acid (1.0 mg, 0.008 mmol) and 0-(7-azat)enzotriazol-1-yl)-W,A/,A/',A/- 
tetramethyluronium hexafluorophosphate (3.0 mg, 0.008 mmol) were added after c.a. 18 hours to 
10 drive the reaction to completion. Filtration, concentration and recrystallization afforded the title 
compound (12 mg, 0.031 mmol) as a yellow powder in 58% yield. 

^H-NMR (de-DMSO): 5 12.13 (s, 1H), 10.71 (s, 1H), 10.39 (s, 1H). 9.44 (s. 1H). 8.07 (m, 1H). 
7.68-7.47 (m, 7H), 5.05 (s. 2H). 
LCMS: (M+H*) 387.2, (M+Na"") 409.1. 
15 Example 1 3: 2-CvcloDentvl-A/-(6-oxo-2-Dhenvl-5.6-dihvdro-1 Wl .21diazepinof4.5.6-ccflindQl-8-vn- 

acetamide 




H H 

Preparation of example 13 from the title compound of Example 7 (15 mg, 0.054 mmol), 
cyclopentyl-acetic acid (8 mg, 0.062 mmol), triethylamlne (0.030 mL, 0.22 .mmol), and 0-(7- 

20 azabenzotriazol-1-yl)-A/,W,W,'V-tetramethyluronium hexafluorophosphate (25 mg, 0.065 mmol) In 
dimethylfomiamide (1.0 mL) was carried out analogously to Example 11. Silica gel 
chromatography (1:1 ethyl acetate:hexane), also in an analogous manner, followed by diethyl 
ether trituration afforded the titie compound (3 mg, 0.008 mmol) as a yellow powder In 14% yield. 
^H-NMR (de-DMSO): 6 12.03 (s, 1H), 10.32 (s, 1H), 9.99 (s, 1H), 8.17 (s, 1H), 7.67-7.49 (m, 7H), 

25 2.33-2.26 (m, 3H). 1.78 (m, 2H), 1.65-1.53 (m. 4H). 1.22 (m, 2H). 
LCMS: (M+H*) 387.2, (M+Na*) 409.2. 



1 
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Example 14: 2-Meth vl-A/-r6-oxQ-2-Dhenvl-5.6-dihvdrD-1 H-f 1 .21dia2eDinor4.S.6-ccnindol-8-vlV 
nicotinamide 

HN-HM 




Preparation of example 14 from the title compound of Example 7 (15 mg. 0.054 mmol), 2-methyl- 
5 nicotinic acid (9 mg, 0.062 mmol). triethylamine (0.030 mL, 0,22 mmol), and 0-(7- 
azabenzotrlazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (25 mg, 0.065 mmol) in 
AtAWimethylfomiamide (1.0 mL) was carried out analogously to Example 11. Silica gel 
chromatography (ethyl acetate), also in an analogous manner, followed by diethyl ether trituration 
afforded the title compound (7 mg, 0.018 mmol) as a yellow powder In 33% yield. 
10 ^H-NMR (de-DMSO): 5 12.13 (s, 1H). 10.57 (s, 1H), 10.36 (s, 1H), 8.57 (m, 1H), 8.25 (s, 1H), 7.90 
(m, 1H), 7.84 (m, 1H), 7.68 (m, 2H). 7:61-7.50 (m, 4H), 7.34 (m, 1H), 2.60 (s, 3H). 
LCMS: (M+H*) 396.2. (M+Na*) 418.1. 

Example 15: 4.4.4-TrifluQro-A/-f6-oxQ«2-Dhenvl-5,6-<lihvdro-1H41 .21diazeDinor4.5.6-ccnindol-8-vn- 
butyramide 

HN'-N 



15 




Preparation of example 15 from the title compound of Example 7 (15 mg, 0.054 mmol), 4,4,4- 
trifluorobutyric acid (9 mg, 0.062 mmol), triethylamine (0,030 mL, 0.22 mmol), and 0-(7- 
azabenzotriazol-1-yl)-A/,A/,/\/',A/-tetramethyluronium hexafluorophosphate (25 mg, 0.065 mmol) in 
A/,A/-dimethylfomfiamid6 (1.0 mL) was carried out analogously to Example 11. Silica gel 
20 chromatography (1:1 ethyl acetate:hexane), also in an analogous manner, followed by diethyl 
ether trituration afforded the title compound (7 mg, 0.017 mmol) as a yellow powder in 32% yield. 
^H-NMR (de-DMSO): 6 12.09 (s, 1H). 10.34 (s, 1H), 10.22 (s. 1H). 8.14 (s. 1H), 7.68-7.50 (m. 7H), 
2.62 (m. 4H). 

LCMS: (M+H*) 401 .1 . (M+Na*) 423,0. 
25 Example 16: 4-Methvl-f 1 .2.31thiadiazole-5-carboxylic acid(6-oxo-2-phenvl-5.6<lihvdro-1 H- 
f1.21diazepinof4,5.6-ccnindol-8-vh-amide 
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■ 

Preparation of example 16 from the title compound of Example 7 (15 mg, 0.054 mmol), 4- 
methyl-[1,2,3]thiadiazole-5-carboxylic acid (8 mg, 0.062 mmol), triethylamine (0.030 mU 0.22 
mmol), and 0-(7-a2:abenzotriazol-1-yt)-A/,A(A/|A/-tetFamethyluronium hexafluorophosphate (25 
mg, 0.065 mmol) in A/,A/-dimethyifonTiamide (1.0 mL) was carried out analogously to Example 11. 

5 Additional 4-methyK1,2,3]thiadiazole-5-carboxylic acid (1.0 mg, 0.006 mmol) and 0-(7- 
azabenzotriazol-1-yl)-MA/,A/;A/-tetramethyluronium hexafluorophosphate (2.0 mg, 0.006 mmol) 
were added after c.a. 18 hours to drive the reaction to completion. Silica gel chromatography, also 
in an analogous manner, followed by diethyl ether trituration afforded the title compound (7 mg, 
0.017 mmol) as a yellow powder in 32% yield. 

10 ^H-NMR (de-DMSO): 8 12.21 (s. 1H), 10.85 (s. 1H), 10.41 (s. 1H), 8.18 (s, 1H). 7.81 (m, 1H), 7.69 
(m, 2H). 7.61-7.51 (m. 4H), 2.85 (s, 3H). 
LCMS: (M+H*) 403.1, (M+Na*) 425.0. 

Example 17: A/-(6-Oxo-2-phenv]-5.6-dihvdro-1 H-fl .21diazeDinor4.5.6-cdlindol-8-vlV2-Dhenvl- 
propionamide 

HN-N 



15 




Preparation of example 17 from the title compound of Example 7 (15 mg, 0.054 mmol), 2-phenyl- 
propionic acid (9 mg, 0.062 mmol), triethylamine (0.030 mL, 0.22 mmol), and 0-(7- 
azabenzotriazoH-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (25 mg, 0.065 mmol) in 
A/,A/-dimethylformamide (1.0 mL) was carried out analogously to Example 11. Silica gel 

20 chromatography (1:1 ethyl acetate: hexane), also in an analogous manner, followed by diethyl 
ether trituration afforded the title compound (7 mg, 0.017 mmol) as a yellow powder in 32% yield. 
^H-NMR (de-DMSO): 5 12.08 (s, 1H), 10.33 (s, 1H), 10.21 (s, 1H), 8.16 (s, 1H), 7.64 (m, 3H), 7.59 
(m, 2H), 7.55 (m, 2H). 7.43 (m, 2H), 7.37 (m, 2H), 7.32 (m, 1H), 3.31 (quart., 1H), 1.45 (d. 3H). 
LCMS: (M+H*) 409.1, (M+Na^ 431.1. 

25 Examole 18: A/-f6-Oxo-2-Dhenvl-5.6-dihvdro-1H41.21diazeDinor4.5.6-cdlindo l-8-vlV2-p 

acetamide 

HN-N 




Preparation of example 18 from the title compound of Example 7 (15 mg, 0.054 mmol), phenoxy- 
30 acetic acid (9 mg, 0.062 mmol). triethylamine (0.030 mL. 0.22 mmol), and 0-(7-azabenzotriazoH- 



wo 2004/063198 



PCT/IB2004/000026 



88 



yl)-A/,A/,A/;A/-tetramethyluronium hexafluorophosphate (25 mg, 0.065 mmol) in N,N- 
dimethylformamide (1.0 mL) was carried out analogously to Example 11. Silica gel 
chromatography (1:1 ethyl acetate: hexane increasing to 100% ethyl acetate), also in an 
analogous manner, followed by diethyl ether trituration afforded the title compound (4.5 mg, 0.01 1 
5 mmol) as a yellow powder in 20% yield. 

^H-NMR (de-DMSO): 5 12.13 (s. 1H), 10.36 (s, 1H), 10.26 (s. 1H). 8.16 (s. 1H). 7.73 (m, 1H), 7.66 
(m. 2H). 7.57 (m. 2H). 7.51 (m, 2H), 7.31 (m, 2H). 7.03 (m, 3H), 4.71 (s.. 2H). 
LCMS: (M+H^ 411.0, (M+Na*) 433.1. 

Example 1 9: Methyl-ff6-oxo-2-Dhenyl-5.6^ihvdro-1H-ri .21dlazepinof4.5.6-ccnindol-8-ylcarbamovn- 
10 methvn-carijamic acid te/t-butvl ester 

HN-N 




H 

Preparation of example 19 from the title compound of Example 7 (hydrochloride) (18 mg, 0.065 
mmol), (fe/t-butoxycarbonyl-methyl-amino)-acetic acid (12 mg, 0.065 mmol), triethylamine (0.012 
mL. 0.085 mmol), and 0-(7-azabenzotriazoH-yl)-A/,A/,A/',A/-tetramethyluronium 

15 hexafluorophosphate (27 mg, 0.072 mmol) in CH2CI2 (0.5 mL) and AtA/-dlmethylformamlde (0.5 
mL) was earned out analogously to Example 11. Silica gel chromatography (10:9:1 
hexane:CH2Cl2: methanol), also in an analogous manner, followed by diethyl ether trituration 
afforded the title compound (28 mg, 0.063 mmol) as a yellow powder in 96% yield. 

NMR (CDCI3): § 9.11 (br s, 1H), 8.38 (br s. 2H), 7.62-7.46 (m, 7 H). 7.43 (s. 1H). 4.02 (s. 2H). 

20 3.03 (S.3H). 1.50 (S.9H). 

LCMS: (M+H*) 448.1, (M+Na*) 470, (M-H") 446.1. 

Example 20: 2-Methvlamino-A/-(6-oxo-2-Dhenvl-5.6-dihvdro-1H-f1 .21diazeDinof4.5.6-ccnindol-8-vn- 
methyll-acetamide: compound with trifluoro-acetic acid 

HN-N 

=\ TFA, CH2CI2. 98% 





H H H 

25 The title compound of Example 19 (19 mg, 0.042 mmol) in CH2CI2 (0.65 mL) was treated with 
trifluoroacetic acid (0.45 mL) and allowed to stir for 0.5 hours. The volatile components were 
removed under vacuum, and diethyl ether was added and evaporated three times to give the title 
compound (19 mg, 0.041 mmol) as a yellow, orange powder in 98% yield. 

NMR (d4-methanol): 5 8.15 (s. partially exchanged), 7.68-7.52 (m. 8H). 4.00 (s. 2H). 2.80 (s, 

30 3H). 

LCMS: (M+H*) 348.2. 
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Example 21 : A/-f6-OxQ-2-Dhenvl-5,6-dihvdrQ-1H-[1 ■2]diazepino[4.5.6-ccnindol-8-Yl)-butyramide 

HN-N 




H 

Preparation of example 21 from the title cx)mpound of Example 7 (hydrochloride) (22 mg, 0.080 
mmol), n-butyric acid (0.007 mL, 0.080 mmol), triethylamine (0.014 mL, 0.10 mmol), and 0-(7- 

5 azabenzotriazol-1-yl)-iV,A/,A/',A/-tetramethyluronium hexafluorophosphate (32 mg, 0.084 mmoi) in 
CH2CI2 (0.3 mL) and A/,A/-dimethylformamide (0.3 mL) was earned out analogously to Example 
11. Silica gel chromatography (10:9:1 hexane:CH2Cl2:methanol followed by 9:5:1 
CH2Cl2:hexane: methanol), also in an analogous manner, afforded the title compound (14 mg, 
0.04 mmoi) as a yellow powder in 50% yield. 

10 NMR (de-DMSO): 5. 12.05 (s. 1H, exchanges), 10.22 (s. 1H. exchanges). 10.00 (s, 1H, 
exchanges), 8.15 (s, 1H), 7.39-7.71 (m. 7H), 2.30 (m. 2H)\ 1.67 (m, 2H)^ 0.95 (m, 3H)\ ^ 
Becomes triplet upon DCI addition, ^ Becomes quartet upon DCI addition. 
LCMS: (M+H*) 347.1, (M+Na*) 369.1. 

Example 22: A/-(6-Qxo-2-Dhenvl-5.6-dihydro-1 H-f 1 .21diazeDino[4.5.6-ccnindol-8-vh-nlcotinamide 

HN-N 




H 

15 "N'^ 

Preparation of example 22 from the title compound of Example 7 (hydrochloride) (21 mg, 0.076 

mmoi), nicotinic acid (7 mg, 0.076 mmoi), triethylamine (0.014 mL, 0.10 mmoi), and 0-(7- 

azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (32 mg, 0.084 mmoi) in 

CH2CI2 (0.3 mL) and MA/-dimethylformamide (0.3 mL) was carried out analogously to Example 
20 11. Silica gel chromatography (9:1 CH2Cl2:methanol), also In an analogous manner, afforded the 

title compound (20 mg, 0.052 mmoi) as a yellow powder in 69% yield. 

NMR (de-DMSO): 5. 12.18 (s, 1H, exchanges), 10.59 (s, 1H. exchanges), 10.38 (s, 1H, 

exchanges), 9.17(s, 1H). 8.80 (s, 1H, partially obscurred, with fine splitting), 8.40-8.26 (m, 2H), 

7.91 (s, 1H), 7.73-7.65 (m. 2H). 7.62-7.47 (m, 5H). 
25 NMR (de-DMSO/DCI): § 9.44 (s, 1H), 9.10 (d, 1H, J = 5.0 Hz), 9.00 (d, 1H, J = 9.5), 8.32 (s, 

1H), 8.15 (dd. 1H, J = 7.0, 7.5 Hz ), 7.92 (s, 1H). 7.73 (s, 1H, overlapping). 7.68 (s. 1H. 

overlapping), 7.64-7.50 (m, 4H). 
. LCMS: (M+H*) 382.1, (M+Na*) 404.1. 
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Example 23: 2-Methyl-A/-(&oxo-2-Dhenvl-5.6-dihvdro-1 H-n .21diazepinof4.5.6-ccflinclol-8>vn- 
benzamide 

HN-N 




Preparation of example 23 from the title compound of Example 7 (hydrochloride) (22 mg, 0.08 
5 mmol), 2-methyl-benzoic acid (11 mg, 0.08 mmol), triethylamine (0.014 mL, 0.10 mmol), and O- 
(7-azabenzotriazol-1-yl)-A^,A/,A/',A/-tetramethyluronium hexafluorophosphate (33 mg, 0.088 mmol) 
in CH2CI2 (0.3 mL) and A/,A/-dimethylformamide (0.3 mL) was earned out analogously to Example 
11. Silica gel chromatography (8:5:2 CH2Cl2:hexane:methanol), also in an analogous manner, 
afforded the title compound (23 mg, 0.058 mmol) as a yellow powder in 73% yield. 
10 NMR (de-DMSO): 5 12.11 (s, 1H. exchanges), 10.42 (s, 1H, exchanges). 10.34 (s. 1H, 
exchanges), 8.24 (s, 1H). 7.88 (s. 1H), 7.71-7.65 (m. 2H), 7.63-7.45 (m, 3H), 7.43-7.35 (m. 2H), 
7.34-7.25 (m, 3H), 2.4 (s. 3H). 
LCMS: (M+H*) 395.1. (M+Na^ 417.0. 

Example 24: A/-(6-Oxo-2-phenyl-5.6-dihydro-1H-ri .21diazepinor4.5.6-ccf|[ndol-8-yl^-benzamide 




15 

Preparation of example 24 from the title compound of Example 7 (hydrochloride) (23 mg. 0.082 
mmol), benzoic acid (11 mg, 0.09 mmol). triethylamine (0.016 mL. 0.115 mmol). and 0-(7- 
azabenzotriazol-1-yl)-A/,/\/,A/;A/-tetramethyluronium hexafluorophosphate (34 mg, 0.090 mmol) in 
CH2CI2 (0.3 mL) and /\/,A/<limethylformamide (0.3 mL) was carried out analogously to Example 

20 11. Silica gel chromatography (10:9:1 hexane:CH2Cl2:methanol followed by 8:5:2 
CH2Cl2:hexane:methanol). also in an analogous manner, afforded the title compound (20 mg, 
0.053 mmol) as a yellow powder in 64% yield. 

NMR (de-DMSO): § 12.13 (s, 1H). 10.41 (s, 1H). 10.35 (s, 1H). 8.32 (s. 1H), 8.03 (d, 2H, J = 8 
Hz), 7.94 (s. 1H), 7.70 (s, 1H, overiapping). 7.67 (s, 1H, overlapping), 7.63-7.48 (m, 7H). 

25 LCMS: (M+H*) 381 .1 , (M+Na*) 403.1 . 
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Example 25: A/-^6-OxQ»2-Dhenvl-5.6-dihvdro-1 H-f 1 .21dia2eDinor4.5.6-ccnindol-8-vl V2-Dhenvl> 
acetamide 

HN-N 




Preparation of example 25 from the title compound of Example 7 (liydrochloride) (20 mg, 0.072 
5 mmol), phenyl-acetic acid (11 mg, 0.08 mmol), triethylamine (0.014 mL, 0.10 mmol), and 0-(7- 
azabenzotriazol-1-yl)-A/,A/,A/;A/-tetramethyluronium hexafluorophosphate (30 mg, 0.080 mmol) in 
CH2CI2 (0.3 mL) and A/,A/-dimethylformamide (0.3 mL) was canied out analogously to Example 
11. Silica gel chromatography (8:5:2 CHaCl^hexane: methanol), also in an analogous manner, 
afforded the title compound (27 mg, 0.068 mmol) as a yellow powder in 95% yield. 
10 NMR (drDMSO): 5 12.08 (s, 1H, exchanges), 10^31 (s, 2H, exchanges), 8.18 (s, 1H). 7.72- 
7.62 (m, 3H), 7.60-7.45 (m, 4H), 7.41-7.21 (m, 5H). 3.68 (s. 2H), 
LCMS: (M+H*) 395.1, (M+Na^ 417.1. 



15 Example 26: A/-f6-Oxo-2"DhenvN5.6<lihvdrQ-1H-ri.2]diazepinor4.5.6-ccnindol-8-vn-2-piperazin-1- 
yl-acetamide Df-trifluoroacetic acid Salt 




2XTFA 



To a suspension of the title compound of Example 27 in dichloromethane (0.3 M, 0.6 mL), was 
added trifluoroacetic add (0.3 M, 0.6 mL). The reaction mixture was stirred at 22 for 0.5 hours 
20 and concentrated under reduced pressure. The solid was triturated with dichloromethane (3.0 
mL), collected by filtration, and washed with diethyl ether (5.0 mL) to afford the title compound 
(9.8 mg) in 95% yield. 

^H-NMR (de-DMSO): 8 12.09 (s, 1H), 10.36 (s. 1H), 9.98 (s, 1H), 8.53 (bs, 2H), 8.16 (d, 1H, J = 
1.6 Hz). 7.66 (m, 2H), 7.69-7.48 (m, 7H), 3.32 (s, 2H), 3.20 (m, 4H), 2.82 (m. 4H). 
25 HRMS: (M+H*) calcd for C22H23N6O2, 403. 1 882, found 403. 1 902. 
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Example 27: 4-ff&Oxo-2-DhenYl-5.6-dihvdro-1 H41 .2]diazeDinor4.5.6-ccnindol-8-vlcarbamovlV 
methyl]-piperazine-1-carboxvlic acid fe/t-butvl ester 

HN-N 




H 

Preparation of example 27 from the title compound of Example 7 (0.025g, 0.09 mmol), 4- 
5 carboxymethyl-piperazine-1-carboxylic acid ferf-butyl ester (0.044 g, 0.18 mmol), triethylamine 
(0.05 mL, 0.4 mmol), and 0-(7-azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium 
hexafluorophosphate (38 mg, 0.1 mmol) and A/,A/-dimethylfonnamide (0.05 M, 1.8 mL) was 
earned out analogously to Example 11. Silica gel chromatography (95:5 CH2Cl2/methanol), also in 
an analogous manner, afforded the title compound (15 mg) as a yellow powder in 33% yield. 
10 ^H-NMR (de-DMSO): 8 12.07 (s. 1H). 10.34 (s, 1H), 9,92 (s, 1H), 8.17 (s, 1H). 7.69-7.64 (m, 3H). 
7.61-7.54 (m, 2H), 7.52-7.47 (m. 2H), 3.40 (m. 4H), 3.29 (m buried. 4H). 3.18 (s. 2H). 
HRMS: (M+H*) calcd for C29H31N8O4. 503.2407, found 503.2407. 

The starting material 4-Carboxymethyl-piperazine-1-carboxylic acid fe/f-butyl ester was prepared 
15 as follow: 

o o o. 

y— X VoEt (Boc)20.Et3N /—V VoEt 5%K0H,THF y—^ VOH 

HN ► BocN . ► BocW N-^ 

CH2CI2. rt. 94% > — / 0-rt,37% > — ^ 



27(a) 27{b) 

Step 1. Preparation of 4-Methoxycarbonylmethyl-piperazine-1-carboxylic acid teit-butyl 
ester 27(a) 

Piperazin-1-yl-acetic acid ethyl ester (2.84 g, 15.7 mmol), triethylamine (7.6 mL, 55.0 mmol) and 
20 di-fert-butyl dicarbonate (4.45 g, 20.4 mmol) were stirred in CH2CI2 (0.3 M, 55 mL) at 22 for 24 
hours. The volatiles were removed in vacuo and silica gel chromatography (60:40 ethyl 
acetate/hexanes), afforded Intenmedlate 27(a) (4.01 g) in 94% yield. 

^H-NMR (de-DMSO): 8 4.08 (q, 2H, J = 7.1 Hz). 3.35-3.21 (m, 6H). 2.52-2.41 (m, 4H). 1.39 (s, 
9H), 1.18(t, 7.1 Hz). 
25 ^^C-NMR (de-DMSO): 5 170.2. 154.2. 79.1. 60.2, 58.6, 52.0, 28.4. 14.5. 

Step 2. Preparation of 4-Carboxymethyl-piperazine-1-carboxylic acid te/t-butyl ester 27(b) 

Intermediate 27(a) (3.6 g, 13.2 mmol) and a 5% aqueous KOH solution (90 mL. 80.0 mmol) were 
stirred in tetrahydrofuran (30 mL, 0.44 M) at 22 for 2 hours. The volatiles were removed in 
vacuo and treatment with strongly acidic Dowex-50™ (WX8-200). elution with ammoniuni 
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hydroxide (1.0 N), and treatment with Amiaeriite™ CG-50 afforded Intermediate 27(b) (1.2 g) in 
37% yield. 

^H-Niy/IR (de-DMSO): 5 3.35-3.31 (m, 4H). 3.21 (s, 2H), 2.52-2.41 (m, 4H). 1.39 (s, 9H). 

Example 28: 2-CvclQhexvl-A/-f6-oxo-2-Dh6nvl-5.6-dihvdro-1H-ri ■2]diazepinor4.5.6 -ccnindol-8-vn- 

5 acetamide 

HN-N 
H " 

Preparation of example 28 from the title compound of Example 7 (0.025g, 0.09 mmol), 
Cyclohexyl-acetic acid (0.01 5g, 0.11 mmol), triethylamine (0.05 mL, 0.4 mmol), 0-(7- 
azabenzotriazol-1-yl)-A/,A/,W;A/-tetramethyluronium hexafluorophosphate (38 mg, 0.1 mmol) and 

10 A/,A/-dimethylformamide (0.05 M, 1.8 mL) was carried out analogously to Example 11. Silica gel 
chromatography (95:5 CHaCt/methanol) also in an analogous manner followed by diethyl ether 
trituration afforded the title compound (13 mg) as a yellow powder in 36% yield. 
^H-NMR (de-DMSO): 8 12.03 (s, 1H), 10.32 (s, 1H), 9.99 (s, 1H), 8.17 (s, 1H), 7.68-7.45 (m. 7H), 
2.20 (d, 2H, J= 7,0 Hz), 1.86-1,58 (m. 6H), 1.31-1.10 (m. 3H), 1.10-0.91 (m. 2H). 

15 HRMS: (M+H*) calcd for C24H25N4O2, 401.1978, found 401.1987. 

Example 29: 4-(6-Oxo-2-Dhenvl-5.6-dihvdro-1 H-[1 .21diazeDinof4.5.6-ccnindol-8-vlc arbamovn- 

piperidine-1-carboxvllc acid terf-butvl ester 

HN-N 




Preparation of example 29 from the title compound of Example 7 (hydrochloride) (22 mg, 0.07 
20 mmol), piperidine-1 ,4-dicarboxylic acid mono-terf-butyl ester (19 mg, 0.084 mmol), triethylamine 
(0.015 mL, 0.105 mmol), and 0-(7-azal)enzotriazol-1-yl)-W.A/,/V'.A/'-tetramethyluronium 
hexafluorophosphate (32 mg, 0.084 mmol) in CH2CI2 (0.3 mL) and A/,W-dimethylfonmamide (0.3 
mL) was carried out analogously to Example 11. Silica gel chromatography (8:5:2 
CHaCl^hexane: methanol), also in an analogous manner, afforded the title compound (24 mg, 
25 0.049 mmol) as a yellow powder in 70% yield. 

NMR (d9-i3I^SO): 12.09 (s, 1H), 10,38 (s, 1H), 10.12 (s, 1H), 8.17 (s, 1H), 7.70-7.64 (m, 3H), 
7.62-7.54 (m. 2H). 7.53-7.49 (m, 2H), 4.01 (br d, 2H, J = 12.06 Hz), 2.86-2.72 (m, 2H), 1.81 (br d, 
2H. J = 13.00 Hz), 1.58-1.44 (m, 2H), 1.42 (s, 9H), 1.40 (m, 1H, partially obscured). 
LCMS: (M-H)' 486.2. 
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Example 30: 4-rf6-Oxo-2-phenvl"5.6-<iihydro-1W1.2ldiazeDinor4.5.6-cdlindol^^ 
methvll-piDeridine-l-carboxvlic acid te/f-butyl ester 




H H 

Preparation of example 30 from the title compound of Example 7 (hydrochloride) (22 mg, 0.07 
5 mmol), 4-carboxymethyl-piperidine-1"Carboxylic acid fert-butyl ester (20 mg, 0,084 mmol), 
triethylamine (0.015 mL. 0.105 mmol). and 0-(7-azaben20triazol-1-yl)-A/,AtA/;A/- 
tetramethyluronium hexafluorophosphate (32 mg, 0.084 mmol) in CH2CI2 (0.3 mL) and N^N- 
dimethylfonnamide (0.3 mL) was earned out analogously to Example 11. Silica gel 
chromatography (8:5:2 CH2Cl2:hexane:methanol), also in an analogous manner, afforded the title 

10 compound (35 mg, 0.070 mmol) as a yellow powder in 100% yield. 

NMR (de-DMSO): 12.08 (s. 1H). 10.38 (s. 1H). 10.09 (s, 1H). 8.19 (s, 1H), 7.70-7.46 (m. 7H), 
3.93 (br d, 2H, J = 12.24 Hz), 2.81-2.66 (m, 2H). 2.27 (d. 2H, J = 7.16 Hz), 1.96 (br s, 1H), 1.67 
(brd, 2H, J= 13.94 Hz), 1.40 (s, 9H), 1.17-1.01 (m, 2H). 
LCMS: (M+Na^ 524.2, (M-H)" 500. 1 . 

15 Example 31: Piperidine-4-carboxvlic acid (6-oxo-2-phenvl-5.6-<lihydro-1H-f1.21diazepino[4.5.6- 
cdlindol-8-yl)-amide: compound with trifluoro-acetic acid 

HN-N 




TFA I 

Preparation of example 31 from the title compound of Example 29 (20 mg, 0.041 mmol) and 45% 
TFA in CH2CI2 (1 mL) was carried out analogously to Example 20. Isolation, also in an analogous 
20 manner, afforded the title compound (20 mg, 0.040 mmol) as a yellow powder in 97% yield. 

^H NMR (d4-methanol): 8.03 (s, 1H), 7.56-7.31 (m, 7H), 3.43-3.32 (m, 2H), 3.01-2.90 (m, 2H), 
2.61 (m, 1H), 2.04 -1.78 (m, 4H). 
LCMS: (M+H^ 388.1 

Example 32: A/-(6-Oxo-2-phenvl-5.6-dihydro-1 H-n .21diazepinor4.5.6-cc/|indol-8-ylV2-piperidin-4-yl- 

25 acetamide: compound with trifluoro-acetic acid 

HN-N 
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Preparation of example 32 from the title compound of Example 30 (31 mg, 0.062 mmol) and 
45% TFA in CH2CI2 (1 mL) was carried out analogously to Example 20. Isolation, also In an 
analogous manner, afforded the tiUe compound (29 mg, 0.056 mmol) as a yellow powder in 91% 
yield. 

5 NMR (d4-methanol): § 8.20 (s. 1H). 7.70-7.50 (m. 7H). 3.50-3.40 (m, 2H. partially obscurred), 
3.10 (dd, 2H, J = 9.0, 9.2 Hz), 2.46 (d, 2H. J = 7.2 Hz), 2.25 (br m, 1H), 2.0-2.11 (m, 2H). 1.68- 
1.45 (m. 2H). 
LCMS: (M+H*) 402.2 

Fy i^mple 33: ferf-butvl MS)-1-cvclohexvl-2-oxo-2-f(6-oxo-2-Dhenvl- S,fi-flihydrQ-1H- 
10 [1.2]diazeDinor4.5.6-ccflindol-8-vl^ami nQ]ethvlcarbamate 

HN-N 




Preparation of example 33 from tiie titie compound of Example 7 (35 nig, 0.13 mmol), (2S)-l(fert- 
butoxycarbonyl)amino](cyclohexyl)ethanoic acid (39 mg, 0.15 mmol), triethylamine (0.073 mL, 

15 0.52 mmol), and 0-(7-azabenzotriazol-1-yl)-A/,/V,/\/',A/-tetrametiiyluronium hexafluorophosphate 
(58 mg. 0.15 mmol) in A/,W-dimetiiylformamide (2.0 mL) was carried out analogously to Example 
11 except that after 24 hours additional (2S)-t(fert-butoxycarbonyl)amino](cyclohexyl)ettianoicacid 
(17 mg, 0.065 mmol) and 0-(7-azabenzoto-iazol-1-yl)-A/,/\/,A/',A/-tetramethyluronium 
hexafluorophosphate (25 mg, 0.065 mmol) were added to drive Uie reaction to completion. Silica 

20 gel chromatography (1:1 ethyl acetate:hexane), also in an analogous manner, followed by diettiyl 
ether trituration'afforded ttie title compound (45 mg, 0.087 mmol) as a yellow powder in 67% yield. 
'H-NMR (de-DMSO): 8 12.08 (s, 1H), 10.38 (s. 1H), 10.13 (s, 1H), 8.14 (s, 1H), 7.71-7.44 (m, 6H), 
6.90 (m, 1H), 3.95 (m, 1H), 1.78-1.44 (m, 5H), 1.43-1.24 (m, 10H. contains singlet at 1.39), 1.23- 

1.02 (m,5H). 

25 LCMS: (M+H)' 514.1. 

Fvam ple 34: r2SV-2-amino-2-cvclQhexvl-/\/-f6-oxo-2-Dhenvl -5.6-dihvdro-1 H-H .2ldiazepinor4.5.6- 

fld)indol-8-vnethanamide trifluoroacetate 



HN-N 
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Preparation of example 34 from the title compound of Example 33 (40 mg, 0.078 mmol), and 1:1 
TFA/CH2CI2 (5 mL) was carried out analogously to Example 20. Isolation, also in an analogous 
manner, included a further trituration with methanol/diethyl ether and afforded the title compound 
(10 mg, 0.019 mmol) as an orange/yellow powder in 24% yield. 
5 NMR (ds-DMSO): 5 12.19 (s. 1H). 10.60 (s. 1H). 10.44 (s. 1H). 8.25 (br s, 3H), 8.11 (s. 1H), 
7.71-7.46 (m, 7H). 3.69 (m, 1H). 193-1.52 (m. 6H). 1.29 -0.97 (m, 5H). 
LCMS: (M+H*) 415.1. 

Example 35: 3-Fluoro-A/-(6-oxo-2-phenyl-5.6-dihvdro-1 H-f 1 .21diazepinor4.5.6-ccnindol-8-vn- 
benzamide 

HN-N 



10 




Preparation of example 35 from the title compound of Example 7 (0.025g, 0.09 mmol), 3-Fluoro- 
benzoic acid (0.01 5g, 0.11 mmol), triethylamine (0.05 mL, 0.4 mmol), 0-(7-azabenzotriazol-1-yl)- 
A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (38 mg, 0.1 mmol) and N,N- 
dimethylformamide (0.05 M, 1.8 mL) was earned out analogously to Example 11. Silica gel 
15 chromatography (95:5 CH2Cl2/methanol), ^also in an analogous manner, afforded the title 
compound (15 mg) as a yellow powder in 42% yield. 

^H-NMR (de-DMSO): 8 12.18 (s, 1H), 10.47 (s. 1H), 10.40 (s, 1H). 8,31 (d, 1H, J= 1.3 Hz). 7.92 
(d, 1H. J= 1.5 Hz). 7.90-7.81 (m. 2H), 7.72-7.41 (m. 8H). 
HRMS: (M+H*) calcd for C23H16N4O2F. 399.1257. found 399.1257. 
20 Example 36: A/-(6-Oxo-2-Dhenvl-5.6-dihvdro-1 H-f 1 .21diazeDinor4.5.6-cdlindol-8-yn-4-phenvl- 
butvramlde 

HN-N 
H H 

Preparation of example 36 from the title compound of Example 7 (O.OSOg, 0.11 mmol), 4-Phenyl- 
butyric acid (0.027g, 0.16 mmol), triethylamine (0.077 mL, 0.44 mmol), 0-{7-azaben2otriazol-1-yl)- 
25 /V./V.A/'.A/'-tetramethyluronium hexafluorophosphate (63 mg, 0.16 mmol) and N.N- 
dimethylformamide (0.05 M, 2.0 mL) was carried out analogously to Example 11. Silica gel 
chromatography (95:5 CH2Cl2/methanol) afforded the title compound (15 mg) as a yellow powder 
in 33% yield. 
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^H-NMR (drDMSO): 5 12.06 (s, 1H), 10.35 (s, 1H), 10.06 (s, 1H), 8.18 (d, 1H, J = 1.5 Hz), 7.69- 
7.46 (m. 7H). 7.33-7.16 (m. 5H), 2.64 (dd. 2H. J = 7.4, 7.0 Hz), 2.35 (m. 5H). 1.97-1.86 (m, 2H). 
HRMS: (M+H*) calcd for C2eH23N402, 423.1821, found 423.1826. 

Anal. Calcd. for C26H22N4O2 • 0.2 H2O: C. 73.29; H, 6.30; N, 13.15. Found: C, 73.33; H. 5.28; N, 
5 13.23. 

Example 37: 1-MethvlH3iperidine-4-carboxylic acid (6-oxo-2-Dhenvl-5.6-dihYdro-1H- 
f 1 .21diazeDinof4.5.6-cdlindol-8-vn-amide: 2.2.2-trifluoro-acetlc acid salt 

HN-N 




Preparation of example 37 from the title compound of Example 7 (0.030g, 0.11 mmol), 1-Methyl- 
10 piperidine-4-carboxylic add (0.023g, 0.16 mmol). triethylamlne (0.077 mL, 0.44 mmol), 0-(7- 
azabenzotriazol-1-yl)-A(A/./\/',/V'-tetramethyluronium hexafluorophosphate (63 mg, 0.16 mmol) and 
A/,/\/-dimethylfbmfiamide (0.05 M, 2.0 mL) was carried out analogously to Example 11. HPLC 
purification afforded the title compound (23 mg) as a yellow powder in 41% yield. 

15 ^H-NMR (de-DMSO): 8 12.10 (s, 1H), 10.39 (s, 1H), 10.23 (s, 1H), 9.17 (bs, 1H), 8.12 (d, 1H, J = 
1.5 Hz), 7.69-7.47 (m, 7H), 3.05-2.93 (m, 2H), 2.80 (d, 3H), 2.65-2.48 (buried m. 1H), 2.10-2.01 
(m, 2H), 1.92-1.80 (m, 2H). 

HRMS: (M+H*) calcd for C23l:H24N602. 402.1930, found 402.1937. 

Example 38: / \/-f6-Qxo-2-phenvl-5.6-dihvdro-1 H-f 1 ■21diazeDinof4.5.6-ccnindol-8-vn-3-Dhenvl- 
20 propionamide 

HN-14 




Preparation of example 38 from the title compound of Example 7 (0.030g, 0.11 mmol), 3-Phenyl- 
propionic acid (0.025g, 0.16 mmol), triethylamine (0.077 mL, 0.44 mmol), 0-(7-azabenzotriazol-1- 
yl)-A/,A/,A/'./\/-tetramethyluronium hexafluorophosphate (63 mg, 0.16 mmol) and N.N- 
25 dimethylfonnamide (0.05 M, 2.0 mL) was carried out analogously to Example 11. Silica gel 
chromatography (95:5 CH2Cl2/methanol) afforded the title compound (15 mg) as a yellow powder 
in 34% yield. 



wo 2004/063198 



PCT/IB2004/000026 



98 

^H-NMR (de-DMSO): 5 12.09 (s, 1H). 10,38 (s. 1H). 10.36 (s, 1H), 10.13 (s, 1H), 8.15 (d. 1H. J = 
1.5 Hz). 7.68-7.46 (m, 11H), 7.31 (d, 2H. J = 8.4 Hz), 7.24 (d. 1H. J = 8.2 Hz). 3.65 (s. 2H). 3.45 
(s. 2H). 

HRMS: (M+H*) calcxJ for C2SH21N4O2, 409.1665, found 409.1683. 
5 Example 39: 6-Oxo-2-Dhenvl-5.6-dihvdro-1H-[1 .21diazepinof4.5.6-cdlindQle-8-<:arboxylic acid ' 

methvl ester 




Step 1. Preparation of 4-bromo-5-nitroisophthaIic acid 39(a) 

To a 3-L 4-neck round-bottomed flask equipped with a mechanical stirrer, thermometer, 250-mL 
10 addition funnel and charged with concentrated H2SO4 (577 mL), was added 4-bromoisophthalic 
acid (75.0 g, 306 mmol). The white suspension was cooled to ice-bath temperature and a nitrating 
reagent (pre-prepared by the careful addition of H2SO4 (169 mL) to HNO3 (107 mL)) was slowly 
added while maintaining an internal reaction temperature of less than 15 X. When addition was 
complete, the ice-bath was removed and the suspension stirred overnight at room temperature. 
15 After approximately 14 hours, the flask was placed in an ice-bath and crushed ice was added to 
quench the excess nitrating reagent while maintaining an internal temperature less than 40 °C. 
The cream-colored suspension was filtered, and the solids were collected by filtration and washed 
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with a small volume of Ice-cold water. The solids were dissolved in methanol and the volatile 
components were evaporated. The resulting solids were dried at 60 ""C in a vacuum oven 
overnight to afford Intermediate 39(a) (79.6 g) in 87% yield. 

NMR (d4-methanol): 8 8.47 (d, 1H. J = 1.8 Hz), 8.39 (d. 1H, J = 1.8 Hz). 
5 LCMS: (M-H) 289. 

Step 2. Preparation of Dimethyl 4-bromo-5*nitroisophthalate 39(b) 

To a solution of Intemnediate 39(a) (77.6 g. 267 mmol) in methanol (500 mL) was added 
concentrated H2SO4 (10 mL). The reaction flask was heated in an oil bath at reflux with stining for 
approximately 8 hours at which point LC/MS analysis indicated consumption of starting material. 

10 The mixture was allowed to cool to room temperature and white solids began to crystallize in the 
flask. After sitting overnight, the crystals were collected by filtration and washed with water until 
the pH of the filtrate was neutral. The crystals (51.9 g) were dried in an Abderhalden drying 
apparatus over refluxing acetone. The mother liquor was concentrated to provide a second crop 
(7.58 g) which was combined with the first to afford Intermediate 39(b) (59.4 g) in 70% yield. 

15 ^H NMR (de-DMSO): 5 8.62 (s. 1H), 8.45 (s, 1H), 3.95 (s, 3H), 3.93 (s, 3H). 

Step 3. Preparation of Dimethyl 5-nitro-4-(phenylethynyi)isophthalate 39(c) 
A flask containing 1,4-dioxane (16 mL) was purged with nitrogen. Cul (0.12 g, 0.628 mmol) and 
bis(ben2onitrile)dichloropalladium(ll) (0.361 g, 0.942 mmol) were added in portions. Tn-tert- 
butylphosphine (7.83 mL, 1.88 mmol) was added as a 0.24 M solution in 1,4-dioxane via syringe. 

20 The solution was allowed to stir for approximately 6 min at which point diisopropylamine (2.65 mL, 
18.9 mmol) was added via syringe. Intermediate 39(b) (5.00 g, 15.7 mmol) was added in one solid 
portion followed by phenylacetylene (2.08 mL, 18.9 mmol). A precipitate formed immediately. The 
reaction was capped and stlred at room temperature overnight. The mixture was filtered through 
diatomaceous earth which was subsequently washed with ethyl acetate to recover any trapped 

25 product The combined filtrate and washings were concentrated and dissolved in a minimal 
amount of hot ethyl acetate. Hexane was added to recjystallize brown needles which were 
collected by filtration and further washed with hexane. The needles (4.5 g) were dried in a vacuum 
oven at 60 °C overnight. The mother liquor was concentrated and subjected to silica gel 
chromatography (10-30% ethyl acetate/hexanes) to yield an additional 1.2 g of a dark brown solid 

30 which was combined with the first batch to afford Intermediate 39(c) (5.7 g) in 53% yield. 

^H NMR (CDCI3): § 8.73 (d. 1H, J= 1.5 Hz). 8.65 (d, 1H. J= 1.8 Hz), 7.61-7.64 (m. 2H), 7.37-7.46 
(m. 3H), 4.03 (s. 3H), 4.00 (s, 3H). 
LCMS: (M+H) 340. 

Step 4. Preparation of Dimethyl 2-pheny 1-1 //-lndole-4,6-dicarboxy late 39(d) 

35 To Intennediate 39(c) (6.37 g, 18.8 mmol) was added anhydrous methanol (120 mL). To the 
resulting slurry was added Tin(ll) chloride (35.6 g. 188 mmol), and the reaction flask was refluxed 
for 55 hours. Methanol was removed under reduced pressure and the resulting residue was 
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suspended in a small volume of ethyl acetate. Dichloronriethane was then added such that the 
resulting concentration was approximately 95% dichloromethane : 5% ethyl acetate. This 
suspension was then filtered through a short silica gel plug. The filtrate was concentrated and 
purified twice by flash silica gel chromatography (5-40% ettiyl acetate/dichloromethane) to obtain 
5 3.1 g of Intermediate 3g(d) in 53% yield. 

NMR (ds-DMSO): § 12.35 (s. 1H), 8.37 (s. 1H), 8.28 (s. 1H), 7.98-8.00 (m, 2H), 7.47-7.60 (m. 
4H), 3.99 (s. 3H), 3.93 (s. 3H). 
LCMS: (M+H) 310. 

Step 5. Preparation of Dimethyl 3-formyl-2-phenyl-1H-indo!e-4,6-dicarboxylate 39(e) 

10 To a solution of Intemnediate 39(d) (0.052 g, 0.17 mmol) In anhydrous A(Af-dlmethylfomiamide (2 
mL) at room temperature was added POCI3 (0.2 mL, 2.1 mmol). The resulting violet solution was 
stirred for 1 hour at room temperature. The mixture was poured into saturated aqueous sodium 
carbonate (15 mL) and extracted with ethyl acetate. The organic layer was dried over sodium 
sulfate, concentrated, and purified by silica gel chromatography (33% ethyl acetate/hexanes) to 

15 give Intermediate 39(e) (0.0404 g) in 71% yield. 

NMR (de-DMSO): § 13.00 (s, IH), 9.95 (s. 1H), 8.21 (s, 1H). 7.94 (s, 1H), 7.85-7.75(m. 2H). 
7.70-7.55 (m. 3H), 3.90 (s. 3H), 3.86 (s, 3H). 
LCMS: (M+H) 338. (M-H) 336. 

Step 6. Preparation of Title Compound: 6-Oxo-2-phenyl-5,6-dihydro-1H- 
20 [1,2]diazepino[4,5,6-cd|indole-8-carboxylic acid methyl ester 

To a solution of intemriediate 39(e) (1.39 g, 4.12 mmol) in anhydrous methanol (70 mL) was 
added anhydrous hydrazine (0.19 mL, 6.18 mmol). The mixture was refluxed overnight After 
cooling, the yellow precipitate was collected by filtration and washed with Ice-cold methanol. After 
drying under vacuum at 60 **C overnight, the title compound (1.06 g) was obtained as a bright 
25 yellow solid in 72% yield. 

^H-NMR (de-DMSO): 5 12.58 (s. IH), 10.54 (s, IH), 8.13 (d, IH, J = 1.3 Hz), 8.07 (d, IH, J = 1.3 
Hz), 7.77-7.67(m, 2H), 7.65-7.54 (m, 3H), 7.52 (s, IH), 3.88 (s, 3H). 
LCMS: (M+H*) 320.3 

Examole 40: 3-Fluoro-2-methyl-A/-(6-oxo-2-Dhenyl-5.6-dihydro-1 H-[ 1 .2]diazepinof4.5.6-cc/|indol-8- 
30 yl)-benzamide 

HN— N 
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Preparation of example 40 from the title compound of Example 7 (0.030g, 0.1 1 mmol), 3-Fluoro- 
2-methyl-l)enzoic acid (0.025g, 0.16 mmol), triethylamine (0.077 mL, 0.44 mmol), 0-(7- 
azat)enzotriazol-1-yl)-A/,A/,A/;A/-tetramethyluronium hexafluorophosphate (63 mg, 0.16 mmol) and 
A/,A/-dimethylfonnamtde (0.05 M, 2.0 mL) was carried out analogously to Example 11. Silica gel 
5 chromatography (95:5 CHaCU/methanol) afforded the title compound (14 mg) as a yellow powder 
in 33% yield. 

^H-NMR (ds-DMSO): 5 12.15 (s. 1H). 10.55 (s. 1H), 10.39 (s. 1H), 8.23 (d, 1H. J= 1.5 Hz). 7.84 
(d, 1H. J= 1.4 Hz), 7.72-7.48 (m. 6H), 7.39-7.27 (m, 3H), 2.31 (s, 3H). 
10 LCMS:(M-H*)411.0. 

Example 41 : 2-Fluoro-A/-(6-oxo-2-Dhenyl-5.6-dihvdro-1 H-[1 .21diazepinof4.5.6-ccnindol-8->vn-3- 
trifluoromethvl-benzamide 

HN-N 




Preparation of example 41 from the title compound of Example 7 (0.1 g, 0.36 mmol), 2-Fluoro-3- 
15 trifluoromethyl-benzoic acid (0.113 g, 0.54 mmol). triethylamine (0.2 mL, 1.45 mmol), 0-(7- 
azabenzotriazol-1-yl)-MA/,A/',A/-tetramethyluronium hexafluorophosphate (0.207 g, 0.54 mmol) 
and A/,A/-dimethylformamide (0.1 3.6 mL) was carried out analogously to Example 11. Silica gel 
chromatography (95:5 CHaCla/methanol) afforded the title compound (0.147 g) as a yellow powder 
in 87% yield. 

20 ^H-NMR (de-DMSO): 5 12.20 (s. 1H). 10.81 (s, 1H), 10.43 (s, 1H), 8.24 (d, 1H. J = 1.5 Hz), 8.05- 
7.93 (m, 2H), 7.79 (d, 1H. J= 1.4 Hz), 7.72-7.67 (m, 2H), 7.62-7.49 (m, 5H). 
HRMS: (M+H*) calcd for C24H15N4O2 F4, 467.1131. found 467.1119, 

Anal. Calcd. for C24H14N4O2F4 • 0.2 H2O: C. 61.33; H, 3.09; N. 11.92; F, 16.17. Found: C, 61.17; 
H,3.09; N, 11.93; F, 16.65. 
25 Example 42: A/-f6-Oxo-2-phenyl-5.6-dihydro-1H-n 2]diazepinQf4.5.6-ccnindol-8"ylV2- 

trifluoromethvl-benzamide 

HN— N 




Preparation of example 42 from the title compound of Example 7 (0.1 g, 0.36 mmol), 2- 
Trifluoromethyl-benzoic acid (0.1 03g, 0.54 mmol), triethylamine (0.2 mL, 1.45 mmol), 0-(7- 
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azabenzotriazol-1-yt)-A/,MA/;A/^etramethyluronium hexafluorophosphate (0.207 g, 0.54 mmol) 
and MAf-dimethylformamide (0.1 3.6 mL) was carried out analogously to Example 11. Silica gel 
chromatography (95:5 CH2Cl2/methanol) afforded the title compound (0.075 g) as a yellow powder 
in 46% yield. 

5 ^H-NMR (de-DMSO): 5 12.14 (s. 1H). 10.71 (s. 1H), 10.40 (s, 1H), 8.17 (d. 1H. J = 1.4 Hz), 7.89- 
7.66 (m. 7H), 7.62-7,49 (m. 4H). 

HRMS: (M+H*) calcd for C24H15N4O2 F3, 449.1225. found 449.1223. 

Example 43: A/-f 6-Oxo-2-Dhenyl-5.6-dihvdro-1 H-[1 ■21dia2eDinor4.5.6-cdlindol-8-vn-3- 

trifluoromethyl-benzamide 

HN-N 



10 




Preparation of example 43 from the title compound of Example 7 (0.03 g, 0.11 mmol), 3- 
Trifluoromethyl-benzoic acid (0.031 g. 0.16 mmol), triethylamine (0.078 mL, 0.43 mmol), 0(7- 
azabenzotriazol-1-yl)-A/,AtA/',A/-tetramethyluronium hexafluorophosphate (0.062 g, 0.11 mmol) 
and A/,A/-dimethylformamide (0.05 M, 2.0 mL) was carried out analogously to Example 11. Silica 
15 gel chromatography (95:5 CH2Cl2/methanol) afforded the title compound (0.030 g) as a yellow 
powder in 61% yield. 

^H-NMR (de-DMSO): 8 12.20 (s, 1H), 10.62 (s, 1H). 10.42 (s, 1H), 8.39-8.30 (m, 3H), 7.98 (d, 1H, 
J = 7.4 Hz), 7.91 (d, 1 H, J = 1 .6 Hz), 7.80 (dd, 1 H. J = 7.7. 7.5 Hz). 7.69 (d, 2H, J = 7.2 Hz). 7.62- 
7.48 (m, 4H). 

20 HRMS: (M+H*) calcd for C24H16N4O2 F3. 449.1225. found 449.1229. 

Examole 44: 3-Chloro-A/-f 6-oxo-2-Dhenvl-5.6-dihvdro-1 H-f 1 .2]diazepinof4.5.6-ccf|indol-8-yl)- 
benzamide 

HN-N 




Preparation of example 44 from the title compound of Example 7 (0.03 g, 0.11 mmol), 3- 
25 Chloromethyl-benzoic acid (0.025 g, 0.16 mmol), triethylamine (0.078 mL, 0.43 mmol), 0-(7- 
azabenzotriazol-1-yl)-A/,A/,A/',/\/-tetramethyluronium hexafluorophosphate (0.062 g, 0.11 mmol) 
and A(/V-dimethylformamide (0.05 M, 2.0 mL) was carried out analogously to Example 11. Silica 
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gel chromatography (95:5 CH2Cl2/methanol) afforded the title compound (0.015 g) as a yellow 
powder in 33% yield. 

^H-NMR (de-DMSO): 5 12.18 (s, 1H), 10.50 (s. 1H), 10.41 (s. 1H), 8.32 (d, 1H. J = 1.5 Hz). 8.09 
(s. 1H), 7.98 (d, 1H. J = 7.8 Hz). 7.91 (d. 1H. J= 1.6 Hz), 7.72-7.65 (m. 3H). 7.62-7.47 (m. 5H). 
5 HRMS: (M+H*) calcd for C23H18N4O2CI. 415.0962. found 415.0981. 
Example 45: 

(1 R.2m-2-Phenvl-cvclopropanecart)OXVllc add (6-oxo-2-Dhenvl-5.6-<llhvdro-1 H- 

\^ .2]diazeDinor4.5.6-cd|indol-8-yl)-amide: and 

( 1 S.2SV2-Phenvl-cvclopropanecarbQxylic add (&oxo-2-phenvl-5.6-dihydro-1 H- 

10 [1.2]diazeDinQF4.5.6-ccf|indol-8-ylVamlde 




Preparation of example 45 from the title compound of Example 7 (30 mg. 0.11 mmol), ± trans-2- 
phenyl-1-cyclopropanecarboxylic acid (26 mg, 0.16 mmol). triethylamine (0.076 mL, 0.55 mmol). 

15 and 0-(7-azabenzotriazoH-yl)-A/,/\/,A/',W-tetramethyluronium hexafluorophosphate (62 mg, 0.16 
mmol) in A(A/-<iimethyiformamide (1.0 mL) was carried out analogously to Example 11. Silica gel 
chromatography (1:1 ethyl acetate: hexane), also in an analogous manner, followed by trituration 
with ethyl acetate / diethyl ether afforded the title compound (6.5 mg. 0.015 mmol) (mixture of 
trans diastereomers) as a yellow powder in 14% yield. 

20 ^H-NMR (de-DMSO): S 12.09 (s, 1H). 10.44 (s. 1H), 10.37 (s, 1H), 8.17 (s, 1H), 7.71-7.44 (m, 7H), 
7.35-7.25 (m. 2H), 7.24-7.10 (m, 3H). 2.39 (m, 1H), 2.10 (m, 1H), 1.52 (m. 1H). 1.38 (m. 1H). 
LCMS: (M+H)" 419.1. 

Example 46: 2-(3-Chlorophenyl)-A/-(6-oxo-2"phenyl-5.6-dihydro-1 H-f 1 .2]diazepinor4,5.6-cdlindol- 
8-vnacetamide 

25 

HN-N 




Preparation of example 46 from the title compound of Example 7 (30 mg, 0.11 mmol). (3- 
chlorophenyl)acetic acid (28 mg. 0.16 mmol), triethylamine (0.076 mL, 0.55 mmol), and 0-(7- 
azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (62 mg, 0.16 mmol) in 
30 A/,A/-dimethylfonnamide (1.5 mL) was carried out analogously to Example 11. Silica gel 
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chromatography (1:1 ethyl acetate:hexane), also in an analogous manner, followed by methanol 
trituration afforded the title compound (6.5 mg, 0.015 mmol) as a yellow powder in 14% yield. 
^H-NMR (de-DMSO): 6 12.10 (s. 1H), 10.39 (s, 1H). 10.17 (s, 1H), 8.16 (s. 1H). 7.70 -7.18 (m, 
11H), 3,69 (s,1H). 3.50 (s. 1H). 
5 LCMS:(M+H)" 427.1. 

Example 47: A/-(6-Oxo-2-Dhenvl-5.6-dihydro-1 H-f 1 .21diazeDinor4.5.6>cdlindQl-8-yl)-4'thien-2- 
ylbutanamide 



HN-N 
H H 

10 Preparation of example 47 from the title compound of Example 7 (30 mg, 0.11 mmol), 4-thien-2- 
ylbutanoic acid (24 mg, 0.16 mmol), triethyiamine (0.076 mL, 0.55 mmoi), and 0-(7- 
azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (62 mg, 0.16 mmol) in 
A/,A/-dimethylfonnamlde (1.5 mL) was carried out analogously to Example 11. Silica gel 
chromatography (3% methanol in CH2CI2 increasing to 6% methanol in CH2CI2), also in an 

15 analogous manner, followed by methanol trituration afforded the title compound (6.5 mg, 0.015 
mmol) as a yellow powder in 14% yield. 

^H-NMR (de-DMSO): 8 12.07 (s, 1H). 10.38 (s, 1H), 10.09 (s, 1H), 8.18 (s, 1H), 7,69-7.61 (m. 3H), 
7.60-7.53 (m, 2H), 7.52-7.45 (m, 2H), 7.33 (m, 1H), 6.96 (m, 1H), 6.89 (m, 1H), 2.86 (t, 2H, J = 
7.53 Hz), 2.40 (t, 2H, J= 7.35 Hz), 2.02 -1.89 (m, 2H). 
20 LCMS:(M+H)" 427.1. 

Example 48: 1 -Acetyl-A/-(6-oxo-2-phenyl-5.6-dihydro-1 H-[1 .21diazepinor4.5.6-ccf|indol-8- 
ynDiperidine-4-carbQxamide 




HN-N 




25 Preparation of example 48 from the title compound of Example 7 (30 mg. 0.11 mmol), 1- 
acetylpiperidine-4-carboxylic acid (28 mg, 0.16 mmol), triethyiamine (0.076 mL, 0,55 mmol), and 
0-(7-azabenzotriazoH -yl)-A/, A/, A/', A/ -tetramethyluronium hexafluorophosphate (62 mg, 0. 1 6 
mmol) in A/,A/-dimethylformamide (1.5 mL) was carried out analogously to Example 11. Silica gel 
chromatography (3% methanol In CH2CI2 increasing to 6% methanol in CH2CI2), also in an 
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analogous manner, followed by methanol trituration afforded the title compound (12 mg, 0.028 
mmol) as a yellow powder in 25% yield. 

^H-NMR (dg-DMSO): 8 12.07 (s. 1H). 10.37 (s, 1H). 10.10. s. 1H), 8.17 (s. 1H). 7.72-7.43 (m, 7H). 
4.41 (d, 1H, J = 15.07 Hz). 3.87 (d. 1H. J = 14.13 Hz). 3.07 (t. 1H. J = 12.81 Hz). 2.65-2.53 (m. 
2H, partialty obscured), 2.02 (s. 3H), 1.76-1,90 (m. 2H), 1.70-1.37 (m. 2H). 
LCMS: (M+H*) 430.1. (M+Na*) 452.1. 

Example 49: 6-Oxo-2-phenvl-5.6-dihvdro-1 H-f1.21diazeDinor4.5.6-cd1indo!e-8<arbQxvlic acid, 
potassium salt 

. HN-N 



*K-0, 




10 To the title compound of Example 39 (3.0 g. 9.39 mmol) was added DMSO (20 mL). To this semi- 
suspension was added 2N KOH (19 mL. 37.8 mmol). The solution tumed a deep red color and 
was stirred for approximately 1.5 hours at room temperature. The reaction was purified by 
preparative HPLC (5-60% CH3CN/H2O) over 60 minutes. Fractions containing the product were 
lyophilized to afford the title compound (0.8 g) as an orange solid in 25% yield. 

15 ^H-NMR (ds-DMSO): 5 12.21 (s. 1H), 10.12 (s, 1H), 8.16 (d, 1H. J= 1.0 Hz). 8.01 (d, 1H, J= 1.0 
Hz), 7.73-7.65 (m. 2H), 7.62-7.46 (m, 3H), 7.44 (s, 1H). 
LCMS: (M+H*) 306.1 

Example 50: 3-f2-Methvlphenyl)-A/-(6-oxo-2'phenvl-5.6-dihydro-1H-[1 .2]diazepino[4.5.6-cdlindol- 
8-vl)propanamide 

20 




Preparation of example 50 from the title compound of Example 7 (30 mg, 0.11 mmol), 3-(2- 
methylphenyOpropanoic acid (27 mg, 0.16 mmol), triethylamine (0.076 mL, 0.55 mmol), and 0-(7- 
azabenzotriazol-1-yl)-A/,MA/',A/-tetramethyluronium hexafluorophosphate (62 mg, 0.16 mmol) in 
25 A(A/-dimethylformamide (1.5 mL) was carried out analogously to Example 11. Silica gel 
chromatography (3% methanol in CH2CI2 increasing to 5% methanol in CH2CI2), also in an 
analogous manner, followed by methanol trituration afforded the title compound (6 mg, 0.014 
mmol) as a yellow powder in 13% yield. 

^H-NMR (de-DMSO): 8 12.08 (s, 1H), 10.37 (s, 1H). 10.10 (s. 1H). 8.20 (s. 1H), 7.72-7.42 (m, 7H). 
30 7.26-7.05 (m. 4H), 2.96-2.87 (m. 2H), 2.64-2.55 (m. 2H. partially obscured). 2.32 (s, 3H). 
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LCMS: (M+H)' 421.1. 

Example 51 : Af46-Qxo-2-Dhenvl-5.6-dihvdfD-1 H41 .21diazeDinof4.5.6-ccnindol-8-vh-3-f 1 -trityl-1 
imidazol-4-ylVDropionamide 



HN-N 




5 Preparation of example 51 from the title compound of Example 7 (hydrochloride) (31 mg, 0.10 
mmol), 3-(1-Trityl-1H-imidazol-4-yl)-propionic acid (46 mg. 0.12 mmol), triethylamine (0.021 mL, 
0.15 mmol), and 0-(7-€zabenzotriazol-1-yl)-A/,Ar,A/',A/-tetramethyluronium hexafluorophosphate 
(46 mg, 0.12 mmol) in CH2CI2 (0.4 mL) and MAklimethylformamide (0.4 mL) was carried out 
analogously to Example 11. Silica gel chromatography (3% triethylamine in 5:4:1 

10 hexane:CH2Cl2:methanol), also In an analogous manner, afforded the title compound (40 mg, 
0.062 mmol) as a yellow powder in 62% yield. 

NMR (CDCl3/d4-methanol): 5. 8.21 (s, 1H). 7.65-7.25 (m. 15H, partially obscurred). 7.10-7.02 
(m, 8H). 6.65 (s. 1H). 2.99-2.89 (m. 2H). 2.71-2.62 (m, 2H). 
LCMS: (M+H^641.2. 

15 Example 52: 3-(1H-lmida2oM-vn-A/-(6-oxo-2-Dhenvl-5.6-dihvdro-1H-ri .21diazeDinor4.5.6-ccfllndol- 
8-yl)-propionamide: compound with trifluoro-acetic acid 

HN-N 




Preparation of example 52 from the titie compound of Example 51 (32 mg. 0.050 mmol) and 45% 
TFA in CH2CI2 (1 mL) was carried out analogously to Example 20. (Deprotection of trityl group 

20 was effected using tiie same conditions as for te/f-butoxycarbonyl deprotection.) Isolation, also in 
an analogous manner, additionally included recrystallization from metiianol/etiiyl acetate and 
dietiiyl ether to afford the title compound (16 mg, 0.031 mmol) as a yellow powder in 62% yield. 

NMR (de-DMSO): 13,95 (br s, 1H). 12.10 (s, 1H), 10.40 (s, 1H). 10.20 (s. 1H), 8.83 (s, 1H), 
8.13 (s, 1H). 7.70-7.63 (m. 3H), 7.62-7.47 (m, 5H). 7.38 (s. 1H), 3.02 -2.93 (m, 2H). 2.78-2.70 (m. 

25 2H). 

LCMS: (M+H*) 399.2. 
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Example 53: f(SV1-f6-Oxo-2-phenvi-5.6-dihydro-1H-(1 ■2]diazepino[4.5.6"Ccnindol-8-vlcarbamovl^- 
3-Dhenvl-propvn-carbamic acid tert-butvl ester 

HN-N 




Preparation of example 53 from the title compound of Example 7 (hydrochloride) (31 mg, 0.10 
5 mmol), (S)-2-ferf-Butoxycarbonylamino-4-phenyl-butyric acid (34 mg, 0.12 mmol). triethylamine 
(0.021 mL. 0.15 mmol), and CH7-azabenzotria2ol-1-yl)-y\/,A/,A/',A/-tetramethyluronium 
hexafluorophosphate (46 mg. 0.12 mmol) in CH2CI2 (0.4 mL) and /\/,A/-dimethylformamide (0.4 
mL) was earned out analogously to Example 11. Silica gel chromatography, (5:4:1 
hexane:CH2Cl2:methanol), also in an analogous manner, afforded the title compound (40 mg, 
1 0 0.074 mmol) as a yellow powder In 74% yield. 

NMR (de-DMSO): 12.11 (s. 1H), 10.40 (s, 1H), 10.17 (s, 1H), 8.40 (br s. 1H), 8.16 (s, 1H), 
7.71-7.45 (m. 6H), 7.35-7.15 (m. 6H), 4.06 (m, 1H), 2.77-2.53 (m. 2H, partially obscured), 1.92 
(m,2H), 1.42 (s, 9 H). 

LCMS: (M+H*) 538.1. (M+Na*) 560.2. (M-H)" 536.0. 
15 Example 54: (2S)-2-Amino-A/-(6-oxo-2-phenyl-5.6-dihvdro-1 H4 1 .2]diaz6pinor4.5.6-ccflindoi-8-vlM- 
phenyl-butyramide: compound with trifluoro-acetic acid 

HN-N 




Preparation of example 54 from the titie compound of Example S3 (30 mg, 0.056 mmol) and 45% 
TFA in CH2CI2 (1 mL) was earned out analogously to Example 20. Isolation, also in an analogous 
20 manner, afforded tiie title compound (26 mg, 0.047 mmol) as a yellow powder in 84% yield. 

NMR (drDMSO): 8 12.22 (s. 1H). 10.71 (s. 1H). 10.47 (s, 1H), 8.38 (br s, 3H), 8.13 (s. 1H), 
7.72-7.66 (m, 2H), 7.64-7.49 (m. 4H), 7.36-7.28 (m, 2H), 7.27-7.19 (m. 4H). 4.05 (br s, 1H), 2.77- 
2.65 (m, 2H), 2.21-2.09 (m. 2H). 
LCMS: (M+H*) 438.2, (M+Na*) 460.1, (M-H)' 436.1. 
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Example 55: A/-Methyl-6-oxo-2-Dhenvl-5.6-dihvdro-1 H-f 1 .21dfazeDinQf4.5.6-ccnindole-8- 
carboxamide 




To a solution of the title compound of Example 49 (0.058 g, 0.17 mmol) in DMSO (4 mL) was 
5 added triethylamine (0.069 mL, 0.5 mmol), and 0-(7-azabenzotriazol-1-yl)-MA/,A/;A/- 
tetramethyluronium hexafluorophosphate (0.084 g, 0.22 mmol). After approximately 5 min, 2.0 M 
methylamine in tetrahydrofuran (0.5 mL, 0.25 mmol) was added and the solution was stinred for 2 
hours. The mixture was purified using preparative HPLC (20-100% CH3CN/H2O containing 0.1% 
HOAc). The pure fractions were combined and lyophilized to afford the title compound (0.0036 g) 
10 in 6.7% yield. 

^H-NMR (de-DMSO): 8 12.46 (s, 1H), 10.45 (s. 1H), 8.58 (s, 1H), 8.20-7.90(m, 2H), 7.85-7.35 (m. 
6H), 2.79 (s, 3H). 
LCMS: (M+H*) 319.1. 

Example 56: A/~r2-(1H^lmidazol-4-vnethvlV6-oxo-2-phenvl-5.6-dihvdro-1H41.21diazepinor4.^ 
15 ctf]indole"8"Carboxamide 




Preparation of example 56 from the title compound of Example 49 (0.0956 g, 0.28 mmol), 2-(1H- 
imidazol-4-yl)ethylamine dihydrochloride (0.0618 g, 0.34 mmol), triethylamine (0.2 mL, 1.4 mmol), 
and 0-(7-azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (0.129 g, 0.34 

20 mmol) in DMSO (6 mL) was can*ied out analogously to Example 58. Preparative HPLC (10-80% 
CH3CN/H2O), also in an analogous manner, afforded the title compound (0.0021 g) in 18% yield. 
^H-NMR (de-DMSO): 5 12.48 (s, 1H), 10.49 (s. 1H), 8.77 (t, 1H. J = 5.7 Hz), 8.08 (s, 1H), 8.01 (s, 
1H), 7.75-7.66(m. 2H). 7.64-7.54 (m, 5H). 7.51 (s, 1H), 6.85 (s, 1H), 3.55-3.45 (m. 2H), 2.84-2.73 
(t,2H. J = 7.2 Hz). 

25 LCMS: (M+H^ 399.1 

Anal. Calcd. for CzaHisNsOa • 0.60 HCI • 0.75 H2O: C, 60.91; H, 4.67; N, 19.37. Found: C. 60.74; 
H, 4.74; N, 19.48. 
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10 



15 



20 



25 



Example 57: 4-Dimethvlamino-Af-(6'OXO-2-phenyl-5.6-dihvdr(>-1H-f 1 .21diazeDinQr4.5.6-cdlindol-8- 
ylVbutyramide (hydrochloric saitt 

HN-N 




Preparation of example 57 from the title compound of Example 7 (hydrochloride) (27 mg, 0,086 
mmol), 4-dimethylamino-butyric acid(hydrochloride)(17 mg, 0.104 mmol). triethylamine (0.036 mL. 
0.258 mmol), and (><7-azabenzotriazol-1-yl)-A/,A/,w;A/-tetramethyluronlum hexafluorophosphate 
(40 mg. 0.104 mmol) in CH2CI2 (0.3 mL) and /V,A/-dimethylformamide (0.3 mL) was carried out 
analogously to Example 11. Silica gel chromatography (2% triethylamine in 9:1 CH2CI2: methanol) 
of the freebase afforded, after acidification with HCI, the title compound (18 mg, 0.042 mmol) as a 
yellow powder in 49% yield. 

NMR (de-DMSO): 5 12.10 (s, 1H). 10.39 (s, 1H), 10.21 (s. 1H), 9.60 (br s, 1H, HCI), 8.13 (s, 
1H), 7.69-7.46 (m, 7H), 3.15-3.04 (m, 2H), 2.80 (s, 6H, with fine splitting). 2.45 (t, 2H, partially 
obscurred), 2.02-1.90 (m, 2H). 
LCMS: (M+H*) 390.2. 

Example 58: 6-Oxo-2-phenvl-A/-f2-Pvridin-2-vlethvl)-5.6-dihvdro-1H41 .21dlazeDinQr4.5.6>cdlindole- 



8-carboxamide 



HN-N 




o — 



HATU, EtaN, DMSO, 20% 



HN-N 




To a solution of the title compound of Example 49 (0.0548 g. 0.16 mmol) in DMSO (1.8 mL) was 
added triethylamine (0.0268 mL, 0.192 mmol), and 0-(7-azabenzotriazol-1-yl)-/\/,A/,A/',A/- 
tetramethyluronium hexafluorophosphate (0.0669 g, 0.176 mmol). After approximately 5 min. 2- 
pyridin-2-ylethylamine (0.0215 g. 0.176 mmol) was added and the solution was allowed to stir 
overnight. The product was purified using preparative HPLC (5-35% CH3CN/H2O). The pure 
fractions were combined and lyophilized to afford the title compound (0.013 g) as a yellow powder 
in 20% yield. 

NMR (de-DMSO): 5 10.37 (s, 1H). 8.74 (s, 1H). 8.51 (d, 1H. J = 3.0 Hz), 8.01 (d, 2H. J = 11 
Hz), 7.49-7.71 (m, 7H), 7.20-7.29 (m, 2H), 3.62 (d. 1 H. J = 4.9 Hz), 3.02 (t, 1 H, J = 6.4 Hz). 
LCMS:(M+H) 410. 

Example 59: teff-Butvl (1 RVI -cvclohexyl-2-oxo-2-r(6-oxo-2-phenyl-5.6-dihvdro-1 H- 
[1.21diazepinof4.5.6-ccnindol-8-vl^amino]ethvlcarbamate 
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HN-N 




Preparation of example 59 firom the title compound of Example 7 (70 mg, 0.25 mmol), {2R)-{(tert- 
butoxycart>onyl)amino](cycloiiexyl)ethanoic acid (98 mg, 0.38 mmol), triethylamine (0.139 mL, 1.0 
5 mmol), and 0-(7-a2abenzotriazol-1-yl)-A/,/V,/y/',A/'-tetramethyfuronium hexafluorophosphate (144 
mg, 0.38 mmol) in A/.Akllmethylfbrmamide (2.0 mL) was carried out analogously to Example 11 
except tliat after 24 hours additional (2P)-{({erf-butoxycart)onyi)amino](cyclohexyl)ethanoic acid 
(32 mg, 0.13 mmol) and 0-(7-azabenzotria2ol-1-yl)-A/./V,A/',/V-tetramethyluronium 
hexafluorophosphate (48 mg, 0.13 mmol) were added to drive the reaction to completion. Silica 

10 gel chromatography (1:1 ethyl acetate: hexane), also in an analogous manner, followed by diethyl 
ether trituration afforded the title compound (90 mg, 0.17 mmol) as a yellow powder in 70% yield. 
'H-NMR (de-DMSO): 5 12.09 (s. 1H), 11.43 (s. 1H), 10.39 (s, 1H), 10.14 (s, 1H), 8.16 (s. 1H), 
7.70-7.64 (m, 3H), 7.61-7.54 (m, 2H), 7.53-7.46 (m, 2H), 3.96 (m, 1H), 1.79-1.49 (m. 6H). 1.41- 
1.29 (m, 14H, contains singlet at 1.38). 

15 LCMS: (M+H)- 514.2. 

Example 60: f2RV2-Amino-2-cvclohexv]-A/-r6-oxQ-2-phenvl-5.6-dihvdro-1 H-U ■21diazeDinor4.5.6- 
ccnindol-8-ynelhanamide trifluoroacetate 

HN-N 

TFA FiH2 " " 

20 Preparation of example 60 from the title compound of Example 59 (90 mg, 0,17 mmol), and 1:1 
TFA/CH2CI2 (5 mL) was cam'ed out analogously to Example 20. Isolation, also in an analogous 
manner, included a further trituration with methanol/diethyl ether and afforded the title compound 
(70 mg, 0.013 mmol) as an orange/yellow powder in 78% yield. 

^H-NMR (de-DMSO): 5 12.22 (s, 1H), 10.63 (s, 1H), 10.47 (s, 1H), 8.22 (br s, 2H), 8.14 (s, 1H). 
25 7.72-7.66 (m, 3H), 7.64-7,49 (m, 4H). 3.72 (m, 1H), 1.91-1.59 (m. 6H), 1.29-1.14 (m. 5H, partially 
obscured by diethyl ether), 
LCMS: (M+H*) 416.2. (M+Na*) 438.2. 
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Example 61: f1R.2RV2-Phenyl-cvclQDrQDanecarbQxvlic acid (6-Qxo-2-phenvl-5.&<lihvdro-1H- 
f1.21diazepino[4.5.6-ccnindQl-8"VlVamide 



HN-N. 




5 Preparation of example 61 from the title compound of Example 7 (198 mg, 0.72 mmol), (1R,2R)- 
2-plienylcyclopropanecarboxylic acid (175 mg. 1.08 mmol; as described by A. Thuriouf. et a!.. J. 
Med. Chem. 43, 3923-3932, (2000)), triethylamine (0.401 mL. 2.88 mmol). and 0-(7- 
azabenzotriazol-1-yi)-A/,A/,/\/',A/-tetramethyluronium hexafluorophospliate (411 mg, 1.08 mmol) in 
A/,Aklimethylformamide (10.0 mL) was earned out analogously to Example 11. Silica gel 

10 chromatography (3% methanol in CH2CI2). also in an analogous manner, followed by collection on 
a frit and subsequent washing with diethyl ether afforded the title compound (86 mg, 0.20 mmol) 
as a yellow powder in 28% yield. 

^H-NMR (de-DMSO): 5 12.09 (s, 1H), 10.44 (s, 1H), 10.37 (s. 1H), 8.16 (d, 1H. J = 1.6 Hz), 7.69- 
7.63 (m, 3H), 7.60-7.46 (m, 4H). 7,34-7.17 (m. 5H), 2.44-2.35 (m. 1H). 2.13-2.05 (m. 1H), 1.55- 
15 1 .46 (m, 1 H). 1 .42-1 .34 (m, 1 H). 
LCMS: (M+H*) 421.1. 

Alternative Method for the Preparation of Example 61 




t Me 



=v HATU, BuN, DMF, 




POCI3. DMF 
CH2CI2, 98% 



81(a) 




HN-N 



61(b) 



=\ NH2NH2, AcOH, MeOH 
MeOH, reflux. 88% 




Step 1- Preparation of 2-Phenyl-6-[((1R,2R)-2-phenyl-cyclopropanecarbonyl)-aminol-1//- 
20 indoie-4-carboxyiic acid methyl ester 61(a) 

Preparation from Intermediate 7(a) (3.83 g, 12.64 mmol), (1R.2R)-2-phenyl- 
cyclopropanecarboxylic acid (2.27 mg, 13.97 mmol), triethylamine (3.52 mL, 25.28 mmol). and O- 
(7-azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (5.31g, 13.97 mmol) 
in CH2CI2 (6.5 mL) and /\/,A/-dimethylfomiamide (6.5 mL) was canied out analogously to Example 
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11. Extractive work-up from ethyl acetate and saturated aqueous NaHCOa afforded the crude 
product as an oil in A/,A/-dimethylformamide. Diethyl ether (c.a. 500 mL) and CH2CI2 (80 mL) were 
added and the mixture was capped and stin^ed vigorously overnight whereupon the oil was 
converted to greenish tan solids which were collected by filtration and washed with diethyl ether, 
5 methanol, and water. The filtrate was evaporated to an oil and water was added to precipitate a 
second batch of solids which was also collected by filtration and also washed with methanol and 
water. Both batches of precipitated and washed solids were combined to give 4.18 g of desired 
product In addition, the final fitrate was evaporated and subjected to silica gel chromatography 
eluting with 1:1 hexaneracetone to give a small amount of additional product (0.275 mg).The 
10 combined batches afforded Intennediate 61(a) (4.46 g, 10.86 mmol) as a tan solid in 86% yield. 
Step 2. Preparation of 3-formyi-2-phenyl-6-[((1R,2R)-2-phenyl-cyclopropanecarbonyl)- 
ammo]-1H-indoie-4-carboxylic acid methyl ester 61(b) 

Intermediate 61(a) (4.02 g, 9.79 mmol) was dissolved in CH2CI2 (80 mL) and treated with 
Vilsmeier reagent (2.94 mL) in a manner similar to that described in step 4 of Example 3. After 

15 ca. 10 min stimng at ice bath temperature followed by 10 min at room tempeature, the volume of 
CH2CI2 was reduced under vacuum. With ice bath cooling and stirring. Na2C03 (ca. 1.2 g) in H2O 
(10 mL) was added as a paste to the reaction. Additional H2O (20 mL) was then added to the still 
cool reaction. Methanol (ca. 100 mL) was added and the reaction was allowed to warm to room 
temperature, still stirring, whereup the slow evolution of gas was observed. After 4 hours, the 

20 volume of the mixture was reduced under vacuum, and CH2CI2 was added to adjust the solvent 
composition to approximately 4:1 CH2CI2: methanol. Precipitated Na2C03 was then removed by 
filtration, and the volume of filtrate was reduced under vacuum leaving mostly methanol as the 
solvent. Ethyl acetate was added and mixture was then dried (Na2S04) and filtered and 
evaporated to give yellow solids. Silica gel chromatography (eluting with 4:1 hexane:acetone 

25 increasing to 1:1 hexaneiacetone) afforded Intermediate 61(b) (4.2 g, 9.64 mmol) as a yellow 
powder in ca. 98% yield. 

Step 3. Preparation of Title Compound: (1R,2R)-2-Phenyi-cyclopropanecarboxyiic acid (6- 
oxo-2-phenyl-5,6-dihydro-1 ,2]diazepi no[4,5,6-CG(|indol-8-y l)-amide 
Intennediate 61(b) (4.1 g, 9.41 mmol) acetic acid (0.78 mL, 13.63 mmol) and H2NNH2 ' H2O (137 
30 mL, 28.23 mmol) In anhydrous methanol (100 mL) were refluxed in manner similar to that 
described for Example 3, step 5. The resulting precipitate was collected by filtration and washed 
with a minimum amount of methanol affording the title compound (3.5 g, 8.28 mmol) as a yellow 
powder in 88% yield. 
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Example 62: nS.2S)-2-Phenvl-cvcloproDanecarboxylic acid f6-oxo-2-Dhenvl-S.6-dihydro-1H- 
fl2]diazepinof4.5.&-ccf)indol-8-yn-amlde 




5 Preparation of example 62 from the title compound of Example 7 (79 mg, 0.28 mmol), (1S,2S)-2- 
phenylcyclopropanecarboxylic acid (60 mg, 0.37 mmol; as described by A. Thurkauf, et al., J. 
Med. Chem. 43, 3923-3932, (2000)), triethylamine (0.160 mL, 1.14 mmol), and 0-(7- 
azabenzotrlazol-1-yl)*A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (141 mg, 0.37 mmol) in 
A/,A/-dimethylformamide (10.0 mL) was carried out analogously to Example 11. Silica gel 

10 chromatograpliy (5% methanol in CH2CI2), also in an analogous manner, followed by trituration 
with methanol afforded the title compound (26 mg, 0.06 mmol) as a yellow powder in 22% yield. 
^H-NMR (ds-DMSO): 5 12.10 (s. 1H), 10.44 (s, 1H). 10.37 (s. 1H), 8.17 (s, 1H), 7.72-7.43 (m. 7H), 
7.35-7.26 (m, 2H), 7.24-7.17 (m, 3H). 2.40 (m, 1H), 2.10 (m, 1H), 1.52 (m, 1H). 1.38 (m, 1H). 
LCMS: (M+H*) 421.3. (M+Na"^ 423.2. 

15 Example 63: 6-QxQ-2-Dhenvl-jV42-f 1 H-tetraazol-5-vnethvn-5.6-dihvdro-1 H41 .21diazeDinor4.5.6- 
crflindole-S-carboxamide 

HN-N 




N 

Preparation of example 63 from the title compound of Example 49 (0.0989 g, 0.288 mmol), 2-(1H- 
tetraazol-5-yl)ethylamine (0.072 g, 0.317 mmol), triethylamine (0.0883 mL, 0.634 mmol), and O- 

20 (7-azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (0.121 g, 0.317 
mmol) In DMSO (2 mL) was earned out analogously to Example 58. Preparative HPLC (25-80% 
CH3CN/H2O), also in gin analogous manner, afforded the title compound (0.002 g) in 1.7% yield. 

NMR (de-DMSO): § 12.50 (s. 1H), 10.49 (s, 1H). 8.83 (t, 1H, J = 4.9 Hz), 8.05 (s, 1H), 7.98 (s, 
1H), 7.70 (d, 2H, J = 7,6 Hz), 7.51-7.62 (m, 4H), 3.64 (q, 2H, J = 6,1 Hz), 3.14 (t, 2H, J = 6.8 Hz). 

25 HRMS calculated for C20H17N8O2 401 .1474 (M+H), found 401 .1476. 
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Example 64: N-f2-(4-MQroholinynethvl]-6-oxo-2-DhenvU5.6-dihvdrO'1 H-f 1 .2]dia2epino[4.5.6- 
ccf|indole-8-carboxamld6 

HN-N 



H 




Preparation of example 64 from the title compound of Example 49 (0,0991 g. 0.289 mmpi), 2- 
5 morpholin-4-ylethylamine (0.041 g. 0.317 mmol), triethylamlne (0.0483 mL. 0.347 mmol), and O- 
(7-azabenzotriazol-1 -yl)-At A/,A/', A/-tetramethyluronium hexafluorophosphate (0.1 21 g, 0.31 7 
mmol) in DMSO (2 mL) was earned out analogously to Example 58. Preparative HPLC (10-80% 
CH3CN/H2O), also In an analogous manner, afforded the title compound (0.018 g) in 15% yield. 
NMR (de-DMSO): § 12.48 (s, 1H), 10.49 (s, 1H), 8.62 (t, 1H, J= 5.3 Hz). 8.07 (s, 1H), 8.00 (s. 
10 1H), 7.70 (d. 2H. J = 6.8 Hz), 7.51-7.62 (m, 4H), 3.57 (t, 4H, J = 4.3 Hz), 3.37-3.43 (m, 2H). 2.41 
(brs, 6H). 

HRMS calculated for C23H24N5O3 418.1879 (M+H). found 418.1858. 

Example 65; 6-Oxo-A/43-f 2-oxo-1 -pvrrolidinvnproPvll-2-Dhenvl-5 .6-dihvdrQ-1 H- 

[1.2]diazepinor4.5.6-cdllndole-8-carboxamide 




15 

Preparation of example 65 from the title compound of Example 49 (0.109 g. 0.319 mmol). 1-(3- 
aminopropyl)pyrrolidin-2-one (0.05 g, 0.351 mmol), triethylamine (0.0534 mL, 0.383 mmol), and 
0-(7-azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (0.133 g, 0.351 
mmol) in DMSO (2 mL) was candled out analogously to Example 58. Preparative HPLC (10-80% 
20 CH3CN/H2O), also in an analogous manner, afforded the title compound (0.035 g) in 26% yield. 
'H NMR (de-DMSO): § 12.54 (s, 1H), 10.51 (s, 1H), 8.66 (s, 1H). 8.08 (s. 1H), 8.01 (s, 1H). 7.70 
(d, 2H, J = 7.2 Hz), 7.53-7.62 (m, 4H), 3.23-3.37 (m. 6H), 2.21 (t, 2H, J = 7.9 Hz), 1.89-1.96 (m, 
2H), 1.72(t2H, J = 6.8 Hz). 

HRMS calculated for C24H24N5O3 430.1879 (M+H), found 430.1899. 
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10 



15 



Example 66: 2-Ethvlsulfeinvl-/\/-^6-oxo-2-Dhenvl-5.6-dihvdro-1 H^^^ ■21diazeDinof4.5.6-ccflindol-8- 
vh-nicotinamide 

HN-N 

Oa: 

^ 0 




Preparation of example 66 from the title compound of Example 7 (hydrochloride) (30 mg, 0.096 
mmol). 2-ethylsulfanyl-nicotinic acid (22 mg, 0.12 mmol), triethylamine (0.020 mL, 0.14 mmol), 
and 0-(7-azabenzotriazoM-yl)-/V,A/,A/',A/-tetramethyluronium hexafluorophosphate (46 mg, 0.12 
mmol) in CH2CI2 (0.4 mL) and A/,A/-dimethytformamide (0.4 mL) was carried out analogously to 
Example 11. Silica gel chromatography (pre-rinsed silica with 3% triethylamine in ethyl acetate, 
eluted with 3% triethylamine in 19:6:1 ethyl acetate: hexane: methanol), also in an analogous 
manner, afforded the title compound (7 mg, 0.016 mmol) as a yellow powder in 17% yield. 

NMR (de-DMSO): § 12.15 (s, 1H), 10.60 (s, 1H). 10.39 (s, 1H), 8.59 (s. 1H, with fine splitting), 
8.22 (s, 1H), 7.95 (m,1H), 7.82 (s. 1H), 7.72-7.48 (m. 6H), 7.25 {m,1H), 3.21-3.10 (m, 2H, partially 
obscured), 1.35-1.23 (m, 3H). 
LCMS: (M+H*) 442.3, (M+Na*) 464.1. 
Example 67: 

( 1 R.2R)-2-Phenvl-cvclopropanecarboxvlic acid f6-oxo-5.6-dihydro-1 H-fl .21dia2epinor4.5.6- 
cdlindol-8-vn^mide: and 
( 1 S.2S)-2-Phenvl-cvclopropanecarboxylic 
ccnindol-8-vl)"amide 



acid f 6-oxo-5.6-dlhvdro-1 H-f 1 .21diazepinor4.5.6- 



20 



25 



HN-N 



HN-N 





Preparation of example 67 from the title compound of Example 2 (freebase) (21 mg, 0.105 mmol), 
+ trans-2-phenyl-1-cyclopropanecari30xylic acid (20 mg, 0.126 mmol), triethylamine (0.044 mL, 
0.315 mmol), and 0-(7-azabenzotriazol-1-yl)-A(A/,A/;A/-tetramethyluronium hexafluorophosphate 
(48 mg, 0.126 mmol) in CH2CI2 (0.3 mL) and A/,Aklimethylformamide (0.3 mL) was earned out 
analogously to Example 11. Silica gel chromatography (5:4:1 hexane:CH2Cl2: methanol followed 
by 9:1 CH2Cl2:methanol), also in an analogous manner, afforded the title compound (20 mg, 0.058 
mmol) (mixture of trans diastereomers) as a yellow powder in 55% yield. 
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NMR (de-DMSO): § 11.72 (s. 1H). 10.38 (s, 1H), 10.25 (s. 1H), 8.13 (s. 1H), 7.56 (s. 1H, 
overlapping). 7.55 (s, 1H. overlapping), 7.46 (s, 1H), 7.37-7.13 (m. 5H), 2.39 (m, 1H). 2.10 (m, 
1H), 1.51 (m, 1H), 1.39 (m. 1H). 
LCMS: (M+H*) 345.4. (M+Na*) 367.3. 
5 Example 68: 8-r3-Chloro- benzv!amino^-2-Dhenvl-1 ■5-dihvdrQ-[1 ■21diazeDinQr4.5.6-ccnindol-6-Qne 



To the title compound of Example 7 (hydrochloride) (40 mg, 0.13 mmol), and triethylamine (0.063 

mL, 0.38 mmol) in /\/.A/-dimethylfomiamide (0.9 mL) was added 1-bromomethyl-3-chloro-ben2ene 

(0.17 mL, 0.13 mmol) dropwise with stirring. After stimng overnight, the mixture was 
10 chromatographed on silica eluting with 2:1 hexane:ethyl acetate to afford, after isolation, the title 

compound (36 mg, 0.090 mmol) as a yellow powder in 71 % yield. 

NMR (de-DMSO): § 11.59 (s, 1H, exchanges). 10.22 (s, 1H, exchanges), 7.60-7.27 (m, 10H), 

7.08 (s, 1H), 6.60 (t. 1H, J = 4.9 Hz, exchanges), 6.45 (s, 1H), 4.36 (m, 2H). 

LCMS: (M+H*) 401 .3, 403.3. 
15 Anal. Calcd. for C23H17N4OCI • 0.3 H2O: C, 67.99; H, 4.37; N, 13.79. 

Found: C, 67.98; H, 4.35; N, 13.58. 

Example 69: 8-[Bi s-(3-chloro-ben2vl)-amino1-2-Dhenvl-1 .S-dihydro-TI ■21diazeDinor4.5.6-cdlindol-6- 
one 



20 The title compound (7 mg, 0.013 mmol) was isolated as a yellow powder in 10% yield as a by- 
product from the synthesis outlined in Example 68. 

NMR (d4-methanol): 5 7.51-7.31 (m, 6H), 7.25-7.10 (m. 9H), 6.64 (s, 1H), 4.64 (s. 4H). 
LCMS: (M+H*) 525.3. 




HN-N 



HN-N 
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Example 70: /\/-f2-<Dimethvlam{notethvl1-6-oxo-2-phenvl-5.6-dihvdro-1 H-l^ .21diazepinor4.5.6- 
cd)indole-8-carboxamide trifluoroacetate 




H 

T 

Preparation of example 70 from the title compound of Example 49 (0.08 g, 0.23 mmol), N.N- 
5 dimethylethane-1,2-diamine (0.0247 g, 0.28 mmol), triethylamine (0.17 mL, 1.2 mmol). and 0-(7- 
azabenzotriazol-1-yl)-A/,A/,A/;/\/-tetramethyluronium hexafluorophosphate (0.106 g, 0.28 mmol) in 
DMSO (6 mL) was canied out analogously to Example 76. Preparative HPLC (20-100% 
CH3CN/H2O containing 0.1% trifluoroacetic acid) also in an analogous manner afforded the title 
compound (0.0076 g) in 6.8% yield. 
10 NMR (de-DMSO): § 12.53 (s, 1H). 10.54 (s. 1H). 9.30 (s. 1H). 8.84 (t, 1H. J = 5.5 Hz). 8.12 (s, 
1H), 8.04 (s. 1H), 7.75-7.67(m. 2H), 7.66-7.53 (m. 3H), 7.52 (s, 1H), 3.62 (m, 2H), 3.39 (m, 2H), 
2.86 (s, 6H). 
LCMS: (M+H*) 376,1 

HRMS: C21H21N5O2 • H: 376.1774. Found: 376.1785. 
15 Example 71a: fS)-2-Dlmethvlamino-A/-f6-Qxo-2-phenvl-S.6<lihvdro-1H-ri.21diazeDinoM 
ccnindol-8-vn-3-phenyl-proDionamide (hydrochloric saltl 

HN-N 




Preparation from the title compound of Example 7 (hydrochloride) (40 mg, 0.128 mmol), (S)-2- 
Dimethylamino-3-phenyl-propionic acid (30 mg, 0.154 mmol), triethylamine (0.071 mL, 0.512 

20 mmol), and 0-(7-azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (59 
mg, 0.154 mmol) in CH2CI2 (0.4 mL) and /\/,A/-dimethylformamide (0.4 mL) was carried out 
analogously to Example 11. Silica gel chromatography (elute with 1.5% triethylamine in CH2CI2 
followed by 15% triethylamine in 9:1 CH2CI2: methanol), also in an analogous manner, afforded 
the freebase of the title compound (46 mg, 0.10 mmol) in three separate batches for a combined 

25 80% yield. Two of the batches were canied on to Examples 71b and 71c respectively. To the third 
batch (8 mg, 0.018 mmol) was added tetrahydrofuran and 1.2 equivalents of HCI in dioxane (from 
a 4M stock solution). After evaporation, trituration with diethyl ether and 1:1 CH2Cl2:hexane gave 
the titie compound (6 mg, 0.012 mmol) as a yellow powder in 67% yield for the salt formation. 
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NMR (de-DMSO): § 12.25 (s. 1H, exchanges). 10,76 (br s. 2H, exchanges), 10.42 (s. 1H. 
exchanges), 7.95 (s. 1H). 7.72-7.45 (m, 7H). 7.35-7.16 (m,5H). 4.28 (m, 1H). 3.05 -2.90 (m. 6H). 
LCMS (freebase): (M+H*) 452.3. (M+Na*) 474.3. 

Example 71b; fS)-2-Dinrieth vlaminQ-AA^6-oxo-2-Dhenvi-5.6-dihvdrD-1H41.21diazeDinof4.5.6- 

5 ccf|indol-8-YlV3-phenyl-propionamide 



One batch of freebase (S)-2-Dimethylamino-A/-(6-oxo-2-phenyl-5,6-dihydro-1H- 
[1.2Jdiazepino[4.5,6-cc(lindol-8-yl)-3-phenyl-prQpionamide (13 mg, 0.029 mmol) from Example 71a 
was triturated with 1:1 diethyl ethenhexane to give the purified title compound (12 mg. 0.027 



Example Tig fS)-2-Dimeth vlamino-A/-r6-oxo-2-Dhenvl-5.6-dihvdrQ-1H-f1.21diazepinor4.5.6- 

ccnindol-8-vn-3-phenvl-Dr oDionamide: compound with (2R.3RV2.3-dihvdroxv-succinic acid 



One batch of freebase (S)-2-Dimethylamlno-A/-(6-oxo-2-phenyl-5.6-dihydro-1H- 
15 I1.2]diazepinoI4.5,6-cd]indol-8-yl)-3-phenyl-propionamide (22 mg, 0.049 mmol) from Example 71a 
was triturated with 1:1 diethyl ethenhexane giving purified material (20 mg, 0.044 mmol). A portion 
(10 mg, 0.022 mmol) was then dissolved in a small amount of c.a. 1:1 tetrahydrofuran:methanol 
and treated with L-tartaric acid (3.3 mg, 0.022 mmol). The volatile components of the resulting 
clear solution were removed under a stream of argon. To the resulting yellow oil was added 
20 diethyl ether plus one drop of methanol giving a fine yellow precipitate which was isolated by 
decanting most of the liquid and subsequent high vacuum removal of the remaining volatile 
components to afford the title compound as a tartrate salt (13 mg, 0.022 mmol) in quantitative 
yield. 




HN-N 



10 mmol) as a yellow powder in 93% yield for the trituration. 
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Example 72: A/^244-ffmeftvlamino)methvl1ph en\/ll-6-oxQ-5 , 6<lihvdrn-1H^1.21diazeninnr4 fi fi- 
ccnindol-8-vl)acetamide trifluoroacetate 

1. (CH3S02)20 

Intermediate 73(c) 2.4.6<;ollldlne, CHgCIa 

of Example 73 

2. CH3NH2 

3. B0C2O, E^N. CH2CI2 

64% 

1. POCIa. DMF, CH2CI2 

2. NH2NH2.H2O.AcOH 

MeOH, reflux 

3. TFA, CH2CI2, 4% 

^ Step 1. Preparation of Methyl 6-(acetylamlno)-2-(3-{K[(1,1- 

dimethylethyl)oxy]carbonyl}(methyl)amino]methyl}phenyl)-1//-indol&4-carboxylate 72(a) 

With stirring, to Intermediate 73(c) of Example 73 (54 mg, 0.16 mmol) in CH2CI2 (2.5 mL) is added 
2,4.6-trimethylpyridine (0.11 mL. 0.80 mmol) followed by methanesuHbnic anhydride (42 mg. 0.23 
mmol). After 3.5 hours, additional methanesulfonic anhydride (7 mg, 0.04 mmol) is added, and the 

10 mixture is stirred for an additional 1 hour whereupon methylamine in tetrahydrofuran (2.0 mL. 2.0 
M) Is added, and the reaction is stirred overnight at room temperature. Following evaporation of 
the volatile components, CH2CI2 (2.0 mL), triethylamine (0.064 mL. 0.46 mmol). and di-fert-butyl 
dicarbonate (50 mg, 0.23 mmol) are added and the reaction is stirred for 2.5 hours whereupon, 
after removal of the volatile cornponents, the crude product was purified by silica gel 

15 chromatography eluting with 1:1 ethyl acetate:hexane to afford Intermediate 72(a) (46 mg, 0.10 
mmol) in 64% yield. 

Step 2. Preparation of Title Compound: /V-(2-(4-[(Methylamino)methyl]phenyl}-6-oxo-5,6- 
dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)acetamide trifluoroacetate 

In a manner similar to that described for Example 3. step 4, Intemnediate 72(a) (45 mg, 0.10 
20 mmole), in CH2CI2 (1.5 mL) was treated with a premixed Vilsmeier reagent consisting of POCI3 
(0.021 mL. 0.23 mmol) and A/.A/-dimethylformamide (0.05 mL, 0.65 mmol). After 2 h, 2 N sodium 
acetate in water was added, and the crude 3-formylated product was isolated by extractive woric 
up using ethyl acetate. After evaporation of the volatile components, methanol (1.5 mL). H2NNH2 . 
H2O (0.015 mL, 0.31 mmol) and acetic acid (0.010 mL, 0.17 mmol) were added, and the mixture 
25 was heated in a 70 "C oil bath for 45 min. Purification was effected using silica gel 
chromatography eiub'ng with 3:2 ethyl acelate:hexane. The protected intemiediate. 1.1- 
dimethylethyl {4-[8-(acetylamino)-6-oxo-5,6-dihydro-1H-I1,2]diazepino[4,5,6-cdlindol-2- 
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• yl]phenyl}methyl(methyl)carbaniate, was treated with 1:1 TFA/CH2CI2 (5 mL) analogously to 
Example 20. Isolation afforded the title compound (2 mg, 0.004 mmoi) in 4% yield. 
LCMS: (M+H^ 362.3. 

Example 73: AH2-(3-Dimethylaminomethvl-phenyn-6-oxo-5.&Kiihvdro-1 H-f 1 .2]dia2epinof4.5.6- 
ccflindol-8-yr|-2-fluoro-3-trifluoromethyl-benzamide 



Intermediate 6(b), 
Example 6 



(C6H5CN)2PdCl2. Cu! 
f-BuaP, DIPEA, 
Dioxane, 70 °C. 87% 




73(a) r H2SO4.0°C.52% 




1. (CH3S02)20 

2.4.6-Coilidine, CH2Ci2 

2. (CH3)2NH 

3. 4N HCI (Dioxane), I^AeOH, 90 °C 

4. POCIa. DIWF, CH2Ci2 

5. NH2NH2.H2O, AcOH 
MeOH, reflux, 30% 





HATU, EtaN. DMF. 64% 



HN-N 




10 step 1. Preparation of 2-(3-Acetoxymethyl-phenylethynyl)-3,5-bis-acetylamino-benzoic acid 
methyl ester 73(b) 

A mixture of (C6H5CN)2PdCl2 (0.8 g. 2 mmol), Cul (0.267 g, 1.4 mmol), and tri-ferf-butyl- 
phosphane (1.05 mL. 4 mmol) in dioxane (35 mL. 2.0 M) was stinred at 22 for 0.25 hours. 
Diisopropylamine (17.1 mL, 122 mmol). Intermediate 6(b) of Example 6 (23 g, 69.9 mmol). acetic 
15 acid 3-ethynyl-benzyl ester (17 g, 98.0 mmol) (see below for preparation) and A/,A/- 
dimethylformamide (35 mL, 2.0 M) were added sequentially. The reaction mixture stirred at 70 °C 
for 16 hours. Ethyl acetate (300 mL) was added and the salts were filtered through diatomaceous 
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earth. The solvent was removed under reduced pressure, and the resulting solid was triturated 
with ethyl acetate (25 mL), dichloromethane (50 mL) and diethyl ether (25 mL). The precipitate 
was collected by filtration and washed with 5% dichloromethane in diethyl ether (100 mL) to 
afford, after drying. Intermediate 73(b) (25.7 g) in 87% yield as a white powder. 
5 ^H-NMR (de-DMSO): 8 10.35 (s. 1H). 9.54 (s, 1H), 8.21 (d. 1H. J = 2.1 Hz). 8.08 (d, 1H, J = 2.1 
Hz). 7.58-7.38 (m, 4H). 5.12 (s. 2H). 3.90 (s. 3H). 2.17 (s, 3H). 2.09 (s. 3H). 2.07 (s. 3H). 
LCMS:(M-H*)421.3 

For step 1 . compound 73(a) (acetic acid 3-ethynyl-benzyl ester) was prepared as follows: 
Step la -1c. 




10 ^^t^^J 73(a) 

Step la: Preparation of crude 3-trimethvlsilanvlethvnvl-benzaldehyde 73fa1) 
3-Bromobenzaldehyde (30 g, 162 mmol), ethynyl-trimethyl-silane (30 mL, 211 mmol), 
triphenylphosphine (2.13 g, 8 mmol). palladium (II) acetate (0.91 g, 4 mmol) and triethylamine 
(540 mL. 0.3 M) were heated at 90 °C for 5 hours, after cooling to ambient temperature, the 
15 mixture was filtered. The filtrate was evaporated, and the residue was subjected to silica gel 
chromatography (hexane to 4:96 diethyl ether/hexane) to afford 3-trimethylsilanyIethynyl- 
. benzaldehyde 73(a1 ). 

Step lb: Preparation of crude f3-ethvnvl-phenvn-methanol 73(a2) 

To 3-trimethylsilanylethynyl-benzaldehyde 73(a1) from step la In methanol (540 mL. 0.3 M) was 
20 added KF (18.8 g, 324 mmol). and the resulting mixture stirred at 22 ""C for 6 hours. After cooling 
to 0 ^C. NaBH4 (6.13 g, 162 mmol) was carefully added over 0.5 hours. Aqueous saturated NH4CI 
was carefully added and the volatiles were removed in vacuo. Ethyl acetate (200 mL) was added, 
and the organic phase was washed with water and a saturated aqueous NaCI solution, dried over 
MgS04 and filtered. The volatiles were removed in vacuo to afford crude (3-ethynyl-phenyl)- 
25 methanol 73(a2). 

Step 1c: Preparation of acetic acid 3-^thvnvl-benzyl 73(a) 

Crude (3-ethynyl-phenyl)-methanol 73(a2) from step lb. acetic anhydride (20 mL, 21 mmol), 
diisopropylethylamine (85 mL, 486 mmol) and 4-dimethylamino-pyrldine (0.3963.2 mmol) were 
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Stirred in CH2C12 (540 mU 0.3 M) for 0.5 hours. Aqueous saturated NH4CI (100 mL) was carefully 
added and the organic phase washed with brine, dried over MgS04 and filtered. The volatiles 
were removed in vacuo to afford, after silica gel chronnatography (hexanes to 12:88 diethyl 
ether/hexanes), acetic acid 3-ethynyl-benzyl (a) (17,83 g) in 63% yield. 
5 ^H-NMR (de-DMSO): 5 7.32-7.01 (m, 4H). 4.85 (s, 2H). 4.01 (s, 1H). 1.89 (s. 3H). 

Step 2. Preparation of 6-Acetylamino-2-(3-hydroxymethyl-phenyl)-1H-indole-4-carboxylic 
acid methyl ester 73(c) 

In a manner analogous to Step 4 of Example 6, Intermediate 73(b) (24 g, 56.8 mmol) was c^clized 
to Intermediate 73(c) (10.1 g) in 52% yield. 
10 ^H-NMR (de-DMSO): 8 11.89 (s, 1H). 10.16 (s, 1H). 8.35 (s. 1H). 7.89 (bs. 2H). 7.51 (d, 1H, J = 
7.9 Hz). 7.49 (dd, 1H, J = 7.7. 7.5 Hz). 7.33 (bs, 2H). 5.37 (dd, 1H, J = 5.8. 5.7 Hz). 4.64 (d. 2H. J 
= 5.65 Hz). 3.99 (s. 3H), 2.13 (s. 3H). 
LCMS: (M+H") 339.0 

Step 3. Preparation of 8-Amino-2-(3-dimethylainlnoinethyl-phenyl)-1,5-dihydro- 
1 5 [1 ,2]diazep!no [4,5,6-coqindol-6-one 73(d) 

To a solution of Intermediate 73(c) (1 g. 3 mmol) in dichloromethane (0.1 M. 30 mL) was added 
2,4,6-Collidine (1.56 mL, 12 mmol) followed by (CH3S02)20 (0.62 g. 3.6 mmoL). After stirring for 2 
hours, dimethylamine (5.6 M solution in ethanol, 2.6 mL, 15 mmol) was added and the reaction 
mixture stirred for 24 hours at 22 ^C. The volatiles were removed in vacuo, and the crude mixture 

20 was dissolved in methanol (15 mL). Anhydrous 4M HCI in dioxane (15 mL, 60 mmol) was carefully 
added, and the solution heated at 90 ''C for 2.5 hours. After cooling at 22 °C, the volatiles were 
removed in vacuo and the crude 6-amino-2-(3-dimethylaminomethyl-phenyl)-1H-indole-4- 
carboxylic acid methyl ester was formylated and cyclized in a manner analogous to steps 4 and 5 
of Example 3. Silica gel chromatography (90:10 to 75:25 CH2CI2/ 2M ammonia in isopropyl 

25 alcohol) provided Intermediate 73(d) (0.3 g. 0.9 mmol) in 30% yield. 

^H-NMR (de-DMSO): 511.54 (s, 1H), 10.15 (s, 1H), 7.55-7.32 (m, 5H), 6.98 (d, 1H, J= 1.3 Hz). 
6.65 (d. 1H, J = 1.4 Hz), 5,2 (bs, 2H), 3.49 (b. 2H). 2.20 (bs. 6H). 
LCMS: (M+H*) 334.2 

Step 4. Preparation of Title Compound: A/-[2-(3-Dimettiylaminomethyl-phenyl)-6-oxo-S,6- 
30 dihydro-1//41,2]diazepino[4,5,6-cd]indol-8-yl]-2-fluoro-3-trifluoroniet>iyl-ben 

Preparation from Intermediate 73(d) (0.11 g, 0.4 mmol), 2-Fluoro-3-trifluoromethyl-benzoic acid 
(0.103 g, 0.6 mmol). triethylamine (0.183 mL, 1.6 mmol), 0-(7-azabenzotriazoH-yl)-A/,W,A/',A/- 
tetramethyluronium hexafluorophosphate (0.188 g, 0.6 mmol) and A/,A/-dimethylformamide (0.2 M. 
1.7 mL) was carried out analogously to Example 11. Silica gel chromatography (90:10 to 80:20 
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in DMSO (10 mL) was carried out analogously to Example 76. Preparative HPLC (20-100% 
CH3CN/H2O containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title 
compound (0.0145 g) in 3.5% yield. 

NMR (de-DMSO): 8 12.46 (s, 1H), 10.47 (s. 1H). 8.88 (d, 1H, J = 4.4 Hz), 8.10 (d, 1H. J = 14 
5 Hz). 8.02 (d, 1H. J = 1.4 Hz), 7.75-7.66(m, 2H), 7.64-7.53 (m, 3H), 7.51 (s. 1H). 7.32-7.25 (m, 
2H), 7.23-7.10 (m, 3H), 3.08 (m, 1H), 2.11 (m. IN), 1.41 (m, 1H), 1.23 (m, IN). 
LCMS: (M+H*) 421.1. 

Example 76: A/-f2>Hvdroxv-2-Dhenvlethvh-6-oxo-2-Dhenvl-5.6-dihvdro-1 H-fl .21diazeDinor4.5.6- 
cd1indole-8-carboxamid6 

HN--N 



10 




To a solution of the title compound of Example 49 (0.105 g, 0.306 mmol) in DMSO (2 mL) was 
added triethylamlne (0.085 mL, 0.612 mmol), and 0-(7-azabenzotriazol-1-yl)-A/,/\/,A/;A/- 
tetramethyluronium hexafluprophosphate (0.232 g, 0.612 mmol). After approximately 5 min, 2- 
amino-1-phenylethanol (0.084 g, 0.612 mmol) was added, and the mixture was stin-ed ovemight. 
15 The mixture was subjected to preparative HPLC (20-100% CH3CN/H2O containing 0.1% 
trifluoroacetic acid), and the purest fractions were combined and lyophilized to afford the title 
compound (0.018 g) as a yellow powder in 14% yield. 

^H NMR (de-DMSO): § 12.47 (s, 1H), 10.45 (s, 1H), 8.68 (t, 1H, J = 4.5 Hz). 8.09 (s, 1H), 8.01 (s, 
1H). 7.71 (d. 2H. J = 6.8 Hz), 7.51-7.62 (m, 4H), 7.24-7.41 (m, 5H), 4.80-4.84 (m, 1H), 3,46-3.54 
20 (m, 2H). 

HRMS calculated for C2SH21N4O3 425.1614 (M+H), found 425.1633. 

Example 77: 6-Oxo-2-phenYl-A/-[3-(trifluoromethynbenzyl]-5.6-dihvdro-1 H-fl .2]diazeDinor4.5.6- 
ccflindole-8-carboxam ide 

HN-N 



25 




Preparation of example 77 from the title compound of Example 49 (0.1 g, 0.291 mmol), 3- 
(trifluoromethyl)benzylamine (0.102 g, 0.582 mmol), triethylamlne (0.081 mL, 0.582 mmol), and O- 
(7-azabenzotriazol-1 -yl)-A/, A/, A/', A/ -tetramethyluronium hexafluorophosphate (0.221 g, 0.582 
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CH2CI2/ 2M ammonia in isopropyl alcx)hol) afforded the title compound (0.11 g) as a yellow 
powder in 64% yield. 

^H-NMR (ds-DMSO): 5 12.26 (s, 1H). 10.84 (s. 1H). 10.51 (s. 1H). 9.62 (b. 1H), 8.29 (d. 1H. J = 
14 Hz), 8.08-7.94 (m. 2H). 7.85-7,53 (m, 7H). 4.39 (s. 2H), 2.73 (s, 6H). 
5 LCMS: (M+H") 524.2. 



Example 74: Methyl 1-r3-(methvlamino^Dropvll-6-oxo-2-phenyl-5.6-dihydro-1H- 

[1 .2]dia2epinof4.5.6-cdlindole-8-carboxvlate trifluoroacetate 

. HN-N 




To a solution of the title compound from Example 39 (0.32 g, 1 mmol) in anhydrous DMSO (10 
10 mL) was added NaH (60% suspension in mineral oil) (0.088 g, 2.2 mmol). The mixture was 
allowed to stir for 5 min whereupon 1 ,2-dibromopropane (0.24 g, 1.2 mmol) was added. The 
mixture was allowed to stir overnight at room temperature at which point a 2M solution of 
methylamine in methanol (4 mL, 8 mmol) was added. The mixture was subjected to preparative 
HPLC (20-50% CH3CN/H2O containing 0.1% trifluoroacetic acid). The purest fractions were 
15 combined and lyophilized to afford the title compound (0.0209 g) in 4.1% yield. 

NMR (de-DMSO): 8. 10.61 (s, 1H). 8.39 (d, 1H. J = 1.0 Hz), 8.22 (d, 1H, J = 1.0 Hz). 7.70- 
7.55(m, 5H), 7.07 (s, 1H). 4.41 (t, 2H, J= 7.2 Hz), 3.92 (s, 3H), 2.80-2.60 (broad. 2H). 2.43 (s, 
3H), 1.95-1.75 (m,2H). 
LCMS: (M+H*) 391.2 
20 HRMS: C22H22N4O3 • H: 391.1770. Found: 391.1768. 



Example 75; 6-Oxo-2-phenvl-A/-f ( 1 ■2-fra/7sV2-phenvlcvclopropvl)-5.6-dihydro-1 H- 

[1.2]dtazepinof4.5.6-ccnindole-8-carboxamide 




Preparation of example 75 from the title compound of Example 49 (0.34 g, 1 mmol), +(1,2-trans)- 
25 2-phenylcyclopropylamine hydrochloride (0.2 g, 1.2 mmol), triethylamine (0.28 mL, 2 mmol), and 
0-(7-azabenzotriazol-1-yl)-A/,/\/,A/',A/-tetramethyluronium hexafluorophosphate (0.46 g, 1.2 mmol) 



0 
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mmol) in DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100% 
CH3CN/H2O containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title 
compound (0.024 g) as a yellow powder in 18% yield. 

NIVIR (de-DMSO): § 12.49 (s. 1H). 10.48 (s, 1H), 9.33 (t, 1H. J = 6.0 Hz). 8.14 (s, 1H). 8.06 (s. 
1H), 7.52-7.72 (m, 10H). 4.58 (d, 3H. J = 5.7 Hz). 
HRMS calculated for C25H18N4O2F3 463.1382 (M+H), found 463.1391, 

Example 78: 6-Oxo-2-phenyl-A/-M-phenvlethvlV5.6-dihydro-1H-f1 ■21diazeDinor4.5.6-cd1indole-8- 
carboxamide 




10 Preparation of example 78 from the title compound of Example 49 (0.103 g, 0.3 mmol), 1- 
phenylethylamine (0.0727 g, 0.6 mmol), triethylamine (0.084 mL, 0.6 mmol), and 0-(7- 
azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (0.228 g, 0.6 mmol) in 
DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100% 
CH3CN/H2O containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title 

15 compound (0.0081 g) as a yellow powder in 6.6% yield. 

^H NMR (de-DMSO): 8 12.44 (s, 1H), 10.46 (s, 1H). 9.03 (d. 1H. J = 7.9 Hz), 8.14 (s, 1H), 8.03 (s, 
1H), 7.71 (d, 2H, J = 7.2 Hz), 7.51-7.62 (m. 4H), 7.41 (d, 2H, J = 7.6 Hz), 7.32 (t, 2H, J = 7.6 Hz), 
7.22 (t, 1H, 7.2 Hz), 5.16-5.25 (m, 1H), 1.51 (d, 3H, J = 6.8 Hz). 
HRMS calculated for C25H21N4O2 409.1665 (M+H), found 409.1679. 

20 Example 79: A/-f 1-(4-FluoroDhenynethyn-6-oxo-2-phenvl-5.6-dihydro-1 H-[1 .21diazepinof4.5.6- 
cc/ lindole-8-carboxamide 




Preparation of example 79 from the title compound of Example 49 (0.0979 g, 0.285 mmol), 1-(4- 
fluorophenyl)ethylamine (0.0793 g, 0.57 mmol), triethylamine (0.079 mL, 0.57 mmol), and 0-(7- 
25 azabenzotriazol-1-yl)-/\/,A/,A/',/\/-tetramethyluronium hexafluorophosphate (0.217 g, 0.57 mmol) in 
DMSO (2 mL) was canied out analogously to Example 76. Preparative HPLC (20-100% 
CH3CN/H2O containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title 
compound (0.0043 g) as a yellow powder in 3.5% yield. 
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NMR (de-DMSO): § 12.44 (s. 1H), 10.47 (s. 1H), 9.03 (d, 1H, J = 7.9 Hz), 8.13 (s, 1H). 8.02 
(s. 1H), 7.71 (d, 2H, J = 6.8 Hz), 7.51-7.62 (m, 4H), 7.42-7.47 (m, 2H), 7.12-7.18 (m, 2H), 5.15- 
5.24 (m. 1H), 1.50 (d. 3H. J = 7.2 Hz). 

HRMS calculated for C25H20N4O2F 427.1570 (M+H). found 427.1584. 

Example 80: A^r2.3-Dihvdro-1H-inden-1-»vn-6-oxo-2-Dhenvl-S.6-dlhvdro-1H41 ,21diazeDinor4.5.6- 
cc/lindole-8-carboxamlde 




Preparation of example 80 from the title compound of Example 49 (0.1 g, 0.291 mmol), 2,3- 
dlhydro-1H-inden-1-ylamlne (0.0775 g, 0.582 mmol), triethylamine (0.081 mL, 0.582 mmol), and 

10 0-(7-azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (0.221 g. 0.582 
mmol) In DMSO (2 mL) was canied out analogously to Example 76. Preparative HPLC (20-100% 
CH3CN/H2O containing 0.1% trifiuoroacetic acid), also in an analogous manner, afforded the title 
compound (0.0045 g ) as a yellow powder in 3.7% yield. 

NMR (de-DMSO): § 12.45 (s, 1H), 10.45 (s, 1H), 9.01 (d, 1H, J = 8.3 Hz), 8.15 (s, 1H), 8.09 (s, 

15 1H). 7.71 (d, 2H. J = 6.8 Hz), 7.51-7.62 (m. 4H), 7.18-7.28 (m, 4H), 5.56-5.64 (m, 1H), 2.79-3.06 
(m, 2H), 1.98-2.46 (m. 2H). 

HRMS calculated for C25H20N4O2F 427.1570 (M+H). found 427.1584. 

Example 81j 6-Oxo-2-phenyl-A/-( 1 .2.3.4-tetrahvdronaphthalen-1-vh-5.6-dihYdro-1 H- 

[1.2]dia2epino[4.5.6-ccflindo!e-8-carboxamide 




20 

Preparation of example 81 from the title compound of Example 49 (0.103 g, 0.3 mmol), 1,2,3,4- 
tetrahydronaphthalen-1-ylamlne (0.0883 g, 0.6 mmol), triethylamine (0.084 mL, 0.6 mmol), and O- 
(7-azabenzotriazol-1-yl)-A/,A/,A/;A/-tetramethyluronium hexafluorophosphate (0.228 g, 0.6 mmol) 
in DMSO (2 mL) was earned out analogously to Example 76. Preparative HPLC (20-100% 
25 CH3CN/H2O containing 0.1% trifiuoroacetic acid), also in an analogous manner, afforded the title 
compound (0.0136 g) as a yellow powder in 10% yield. 
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NMR (de-DMSO): § 12.44 (s. 1H), 10.44 (s, 1H). 9.01 (d, 1H, J = 8.7 Hz), 8.15 (s, 1H), 8.09 
(s, 1H). 7.71 (d, 2H. J = 6.8 Hz), 7.51-7.62 (m. 4H). 7.10-7.23 (m, 4H). 5.23-5.30 (m, 1H). 2.75- 
2.81 (m. 2H), 1.96-2.01 (m. 2H), 1.74-1.90 (m, 2H). 
HRMS calculated for C27H23N402 435.1821 (M+H), found 435.1810. 

5 

Example Sg;, /V-ri-Methvl-1-f4-methvlphenvltethYn-6-oxo-2-Dhenvl-5.6-dihYdro-1H- 

f1.2]diazepinof4.5.6-cd)indole-8-carboxamide 

HN-N 

Preparation of example 82 from the title compound of Example 49 (0.103 g, 0.3 mmol), 1 -methyl- 
10 1-(4-methylphenyl)ethylamine (0.0895 g, 0.6 mmol). triethylamine (0.084 mL. 0.6 mmol), and O- 

(7-azabenzotriazoH-yl)-A/,A/,W;A/-tetramethyluronium hexafluorophosphate (0.228 g, 0.6 mmol) 

In DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100% 

CH3CN/H2O containing 0.1% trifluoroacetac acid), also in an analogous manner, afforded the title 

compound (0.0304 g) as a yellow powder In 23% yield. 
15 NMR (drDMSO): § 12.41 (s, 1H). 10.45 (s, 1H), 8.60 (s, 1H), 8.05 (s, 1H). 7.94 (s, 1H). 7.70 

(d, 2H, J = 6.80 Hz). 7.51-7.62 (m, 4H). 7.26 (d, 2H. J = 8.3 Hz), 7.08 (d, 2H. J = 7.9 Hz). 2.25 (s, 

3H). 1.67 (s. 6H). 

HRMS calculated for C27H25N4O2 437.1978 (M+H), found 437.1987. 

Example 83a: MR.2R)-2-Phenvl-cvcloDropanecarboxylic acid f2-(3-dimethylaminomethyl-phenyl)- 
20 6-oxo-5.6-dihvdro-1 H-f 1 .2]diazepino[4,5.6-ccnindol-8-vl]-amide 

HN-N —1/ 

Preparation of example 83a from Intennediate 73(d) of Example 73 (0.11 g, 0.33 mmol), {1R,2R)- 
2-phenyl-cyclopropanecarboxylic acid (0.08 g. 0.5 mmol), triethylamine (0.183 mL, 1.32 mmol), O- 
(7-azabenzotriazol-1-yl)-AtAtA/',A/-tetramethyluronium hexafluorophosphate (0.188 g, 0.5 mmol) 
25 and A(A/-dimethylformamide (0.2 M, 1.7 mL) was earned out analogously to Example 11. Silica gel 
chromatography (90:10 to 80:20 CH2CI2/ 2M ammonia in isopropyl alcohol) afforded the title 
compound (0.12 g) as a yellow powder in 76% yield. 
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Example 83b: nR.2RV2-Phenvl-cvclODropanecarboxvlic acid f2-(3-climethvlaminomethvl- 
phenyR-6-oxo-5.6-clihydro-1H-[1 ■21diazepinof4.5.6-ccnindol-8-yn-amide HCI Salt 

HN-N —ti HCI 

The title compound of Example 83a (0.075 g, 0.16 mmol) in dichloromethane (1.0 mL) was 
5 treated with 4M HCI in dioxane (0.043 mL, 0.17 mmol). After concentrating to dryness, the title 
compound (0.08 g) was obtained in quantitative yield. 

^H-NMR (de-DMSO): 5 12.19 (s, 1H), 10.48 (s. 1H), 10.44 (s, 1H), 10.02 (b, 1H), 8.20 (d, 1H, J = 
1.5 Hz), 7.84 (s. 1H), 7.76 (d, 1H, J = 7.4 Hz), 7.71-7.59 (m, 4H), 7.34-7.17 (m, 5H). 4.38 (d, IN, J 
= 5.0 Hz), 2.78 (d, 6H, J = 4.6 Hz). 2.45-2.37 (m, 1H). 2.14-2.07 (m. 1H), 1.56-1.47 (m. 1H), 1.42- 
10 1,35 (m.1H). 

HRMS: (M+H^) calcd for CzsHzsNsOz. 478.2243, found 478.2261. 

Example 84: A/-(2-Hvdroxvmethvl-6-oxo-5.6-dihvdro-1 H-f 1 ■21diazepinof4.5.6-cd]indol-8-vl)- 
acetamide 




84(d) 

15 
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Step 1. Preparation of 3,S-Bis-acetylamino-2-<3-hydroxy-prop-1-ynyl)4>enzoic acid methyl 
ester 84(a) 

Intermediate 6(b) (10 g, 30.4 mmoi) of Example 6 and propargyl alcohol were reacted in a manner 
analogous to step 1 of Example 73. Intennediate 84(a) (0.85 g) was obtained in 9% yield. 
5 ^H-NMR (de-DlVlSO): S 10.29 (s, 1H). 9.1 1 (s, 1H). 8.30 (s, 1H). 8.00 (s, 1H), 5.34 (t 1H. J = 5.84 
Hz). 4.38 (d, 2H. J = 5.84 Hz). 3.83 (s. 3H), 2.13 (s. 3H). 2.05 (s. 3H). 

Step 2. Preparation of 3,5-Bis-acetylamino-2-[3-(tert-butyl-diphenyl-silanyloxy)-prop-1- 
ynyi]-benzoic acid methyl ester 84(b) 

Chloro-teft-butyl-diphenyl-silane (1.3 g. 2 m'mol), imidazole (0.54 g. 7.9 mmoi) and Intennediate 
10 84(a) (0.48 g. 1.6 mmoi) were stirred In A/,A/-dimethylft)rmamide (0.2 M. 15 mL) for 0.5 hours at 22 

^C. Methanol was added, the volatiles removed in vacuo, and ethyl acetate (50 mL) was added. 

The organic phase was washed with IN aqueous HCI. brine, dried over l\/lgS04. filtered, and the 

volatiles removed in vacuo. Silica gel chromatography (80:20 ethyl acetate/hexanes) afforded 

Intermediate 84(b) (0.5 g) in 59% yield. 
15 ^H-NMR (ds-DMSO): 8 10.31 (s. 1H), 9,18 (s, 1H), 8.25 (d. 1H, J = 1.8 Hz). 8.00 (d, 1H, J = 1.8 

Hz), 7.74-7.68 (m. 4H), 7.50-7.41 (m. 6H). 4.67 (s, 2H). 3.81 (s, 3H). 2.05 (s. 6H). 1.01 (s. 9H). 

LCMS: (M-H*) 541.1 

Step 3. Preparation of 6-Acetyiamino-2-(tert-butyl-diphenyl-siianyloxymethyl)-1/y-indole-4- 
carboxylic acid methyl ester 84(c) 
20 In a manner analogous to step 5 of Example 5, from Intennediate 84(b) (0.46 g. 0.84 mmoi) was 
reacted to provide Intermediate 84(c) (0.24 g) in 57% yield. 

^H-NMR (de-DMSO): 5 11.36 (s. 1H), 10.04 (s. 1H). 8.25 (s, 1H), 7.78 (d. 1H. J = 1.5 Hz), 7.74- 
7.66 (m. 4H), 7.50-7.41 (m. 6H), 6.72 (s. 1H), 4.85 (s. 2H). 3.87 (s. 3H), 2.06 (s. 3H), 1.03 (s, 9H). 
LCMS: (M-H*) 499.1 

25 

Step 4. Preparation of A/-[2-(teif-Butyl-diphenyl-silanyloxymethyl)-6-oxo-5,6-dihydro-1//- 
[1 ,2]diazepino[4,5,6-cd]indol-8-yl]-acetamide 84(d) 

In a manner analogous to steps 4 and 5 of Example 3, Intennediate 84(c) (0.2 g. 0.4 mmol) was 
fonnylated and cyclized to provide Intermediate 84(d) (0.14 g) in 69% yield. 
30 LCMS: (M-H^ 509.1. 

Step 5. Preparation of Title Compound: Af-(2-Hydroxymethyl-6-oxo-5,6-dihydro-1A/- 

[1,2]diazepino[4,5,6-«d]indol-8-yl)-acetamlde 

To a solution of Intermediate 84(d) (0.085 g, 0.17 mmol) in tetrahydrofuran (0.1 M. 1.6 mL) was 
added a 1M solution of tefra-butyl ammonium fluoride in tetrahydrofuran (0.184 mL. 0.18 mmol). 
35 The mixture was stinred at 22 ""C for 2 hours, and the yellow solid was collected by filtration and 



wo 2004/063198 



PCT/IB2004/000026 



130 



washed with methanol (5.0 mL) and diethyl ether (5.0 mL) to afford tiie title compound (0.029 g) 
in 64% yield. 

^H-NMR (dff-DMSO): 5 11.74 (s, 1H), 10.17 (s, 1H), 10.02 (s, 1H), 8.04 (d, 1H, J = 1.3 Hz). 7.54 
(s, 1 H), 7.53 (s, 1 H), 5.47 (dd. 1 H. J = 5.5, 5.5 Hz), 4.68 (d, 2H, J = 5.4 Hz). 
LCMS: (M+H*) 273.1. 

HRMS: (M+H*) calcd for C13H13N4O3, 273.1001, found 273.0988. 

Example 85: Acetic acid 3-{6-oxo-8-f((1R. 2RV2-Dhenyl-cvcloDropanecari3onvl^-amino1-5.6- 
dihydro-1 H-\^ .21diazepino[4,5.6-cdlindol-2-yl)-benzvl ester 

1. 4N HCI poxane), MeOH, 90 °C 



Intermediate 73(C) 2. HATU, EtsN. DMF 
Example 73 ~ 



3. KaCOa, MeOH, 50% 




85(a) 



AC20, 4-DMAP 



EtOAc. rt. 98% 



.0M8 




85(b) 



Acq 



=\ 1. POCI3. DMF. CH2CI2 



2. NH2NH2, AcOH, MeOH 
MeOH, reflux, 66% 



HN-N 



AcQ 




10 Step 1. Preparation of 2-(3-Hydroxymethyl-phenyl)-6-[(1R,2R)-(2-phenyl- 
cyclopropanecarbonyl)-amino]-1Ay-indole-4-carboxylic acid methyl ester 85(a) 

Intermediate 73(c) from Example 73 (1.8 g, 5 mmol) was dissolved in methanol (22 mL). 4M HCI 
in dioxane (22 mL, 75 mmol) was carefully added, and the solution was heated at 90 for 1 
hour. After cooling to 22 °C, the volatiles were removed in vacuo giving 6-amino-2-(3- 

15 hydroxymethyl-phenyl)-1H-indole-4-carboxylic acid methyl ester which was then combined vtnth 
(1R,2R)-2-'phenyl-cyclopropanecarboxylic acid (2 g, 12.5 mmol), triethylamine (3.5 mL, 25 mmol), 
and 0-(7-azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyIuronium hexafluorophosphate (4.7 g, 12.5 
mmol) in /V,A/-dimethylfomiamide (0.2 M, 25 mL) and stinred at 22 ''C for 12 hours. Volatiles were 
removed in vacuo and the crude mixture dissolved in methanol (25 mL, 0.2 M) was treated with 

20 KzCOz (1.38 g, 10 mmol) for 1 hour at 22 ^C. Excess I^COa was removed by filtration, and acetic 
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acid (2 drops) was added to the filtrate. Following filtrate evaporation, the residue was subjected 
to silica gel chromatography (90:10 to 100:0 ethyl acetate/hexane) which provided Intermediate 
85(a) (1 .1 g, 2.5 mmol) in 50% yield. 

^H-NMR (de-DMSO): 8 11.83 (s, 1H), 10.41 (s, 1H), 8.25 (s. 1H). 7.90 (s, 1H), 7.84 (s, 1H), 7.75 
5 (d. 1H, J = 7.9 Hz). 7.43 (dd. 1H. J = 7.7, 7.5 Hz). 7.35-7.17 (m. 7H), 5.30 (dd, 1H. J = 5.8, 5.6 
Hz). 4.59 (d, 2H, J= 5.4 Hz), 2.45-2.36 (m, 1H), 2.14-2.07 (m, 1H), 1.58-147 (m, 1H), 1.42-1.34* 
(m, 1H). 

HRMS: (M+H*) calcd for C27H25N2O4. 441.1828, found 441.1814. 

Step 2. Preparation of 2-(3-Acetoxymethyl-phenyl)-8-[(1 R,2R)-(2-phenyl- 
1 0 cyciopropanecarbonyl)-amino]-1 H-indole-4-carboxylIc acid methyi ester 85(b) 

To a suspension of Intemfiediate 85(a) (1.1 g, 2.3 mmol) in ethyl acetate (22 mL. 0.1 M) was 
added 4-(dimethylamino)-pyridine (0.28 g, 2.3 mmol) and acetic anhydride (0.47 g, 4.6 mmol). 
The mixture was stirred at 22. for 1 h, and the volatiles were removed in vacuo. Silica gel 
chromatography (70:30 to 100:0 ethyl acetate/Hexanes) provided Intermediate 85(b) (1.1 g, 2.3 

1 5 mmol) in quantitative yield. 

^H-NMR (de-DMSO): 5 11.85 (s, 1H), 10.43 (s. 1H). 8.26 (s, 1H), 7.92-7.81 (m, 3H), 7.49 (dd, 1H, 
J= 7.7, 7.6 Hz). 7.37-7.13 (m, 7H), 5.15 (s, 2H). 3.92 (s. 3H). 2.45-2.36 (m, 1H), 2.14-2.07 (m. 
1H), 1.58-1.47 (m, 1H), 1.42-1.34 (m, 1H). 
HRMS: (M+H*) calcd for C29H27N2O5, 483,1920. found 483.1945. 

20 Step 3. Preparation of Title Compound: Acetic acid 3-{6-oxo-8-[((1R, 2R)-2-phenyl- 
cyclopropanecarbonyl)-amino]-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-2-yl}-benzyl 

ester 

In a manner analogous to steps 4 and 5 of Example 3, Intermediate 85(b) (0.75 g, 1.56 mmol) 

■ 

was formylated and cyclized. Purification by silica gel chromatography (40:60 to 100:0 ethyl 
25 acetate/ Hexanes) afforded the title compound (0.505 g, 1.03 mmoQ as a yellow powder in 66% 
yield. 

^H-NIVIR (de-DMSO): 5 12.13 (s, 1H). 10.44 (s, 1H), 10.39 (s, 1H), 8.16 (d, 1H, J = 1.5 Hz), 7.68- 
7,45 (m. 6H), 7.34-7.17 (m, 5H), 5.18 (s. 2H), 2.50-2.34 (m, 1H), 2.14-2.07 (m, 4H), 1.58-1.47 (m, 
1H), 1.43-1.35 (m,1H). 
30 HRMS: (M+H^ calcd for C29H25N404, 493. 1 876, found 493. 1 882. 

Anal. Calcd. for C29H24N4O4 • 0.4 H2O: C, 69.70; H, 5.00; N, 11.21. Found: C. 69.71; H, 5.03; N, 
11.33. 

Example 86: (IR. 2R)-2-Phenyl-cyclopropanecarboxylic acid f2-f3-hvdroxymethyl-phenvl)-6-oxo- 
35 5.6-dihvdro-1 H-f 1 ■21diazepinof4.5.6-cdlindol-8-vn-amide 
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The title compound of Example 85 (0.288 g, 0.58 mmol) and K2CO3 (0.161 g. 1.17 mmol) were 
stirred in methanol (0.2 M. 1,7 mL) and tetrahydrofuran (0.2 M. 1.7 mL) for 1.5 hours at 22 ''C. 
After the solution was filtered and acidified with two drops of glacial acetic acid, the volatiles were 
5 removed In \^guo. Silica gei chromatography (40:60 to 0:100 hexane/ethyl acetate) afforded the 
title compound (0.26 g) as a yellow powder in 95% yield. 

^H-NMR (de-DMSO): S 12.11 (s, 1H), 10.43 (s, 1H), 10.36 (s, 1H), 8.15 (d, 1H, J = 1.0 Hz). 7.64 
(d, 1H, J= 1.0 Hz), 7.61 (s, 1H), 7,55-7.17 (m, 9H), 5.35 (dd, 1H. J= 5.8, 5.6 Hz), 4.60 (d, 2H. J = 
5.6 Hz), 2.45-2.36 {m, 1H), 2.14:2.07 (m. 1H), 1.58-1.47 (m, 1H), 1.42-1.34 (m, 1H). 
10 LCMS:(M-H*) 449.1. 

Anal. Calcd. for C27H22N403 • 0.1 CH2CI2 • 0.1 C2Hs02CX;H3: C, 70.61; H, 4.96; N, 11.98. Found: 
C, 70.01; H, 4.95; N, 11.95. 

Example 87: A/-f2.4-Difluorobenzvn-6-oxo-2-phenvl-5.6-dihydro-1 H-H .21diazepinof4.5.6-ccnindole- 
8-carboxamide 

■ 

HN-N 



15 




Preparation of example 87 from the title compound of Example 49 (0.102 g, 0.297 mmol), 2,4- 
difluorobenzylamine (0.085 g, 0.594 mmol), triethylamine (0.083 mL, 0.594 mmol), and 0-(7- 
azabenzotriazol-1-yl)-Ar,A/,A/;Af-tetramethyluronium hexafluorophosphate (0.226 g, 0.594 mmol) in 
DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100% 

20 CH3CN/H2O containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title 
compound (0.0044 g) as a yellow powder in 3.4% yield. 

NMR (de-DMSO): 5 12.48 (s. 1H), 10.48 (s, 1H), 9.20 (t, 1H, J = 5.5 Hz), 8.13 (s. 1H), 8.05 (s, 
1H). 7.71 (d. 2H. J = 7.2 Hz). 7.52-7.62 (m, 4H), 7.40-7.47 (m. 1H). 7.16-7.25 (m, 1H), 7.03-7.10 
(m, 1 H), 4,49 (d, 2H. J = 5.3 Hz). 

25 HRMS calculated for C24H17N4O2F2 431.1320 (M+H), found 431.1324. 
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Example 8 8: 442-r6-Oxo-2-Dhenvl-5.6-dihvdro-1 H-fj .21diazeDino[4.5.6-cdlindQl-8>vlcarbamQvh- 
ethyl]-piDeridine-1-carboxvlic acid terf-butyl ester 

. HN-N 




Preparation of example 88 from the title compound of Example 7 (hydrocliloride) (44 mg, 0.141 
5 mmol), 4-(2-carboxy-ethyl)-piperidine-1-carboxylic acid fe/f-butyl ester (43 mg, 0.169 mmol), 
trietiiylamine (0.059 mL, 0.423 mmol). and 0-(7-a2aben20triazoH-yl)-A/,A/,A/',A/'- 
tetramethyluronium hexafluorophosphate (64 mg. 0.169 mmol) in CH2CI2 (0,4 mL) and A/,A/- 
dimethylfomiamide (0.4 mL) was canned out analogously to Example 11. Silica gel 
chromatography (eluted with 8:5:2 CH2Cl2:hexane: methanol), also in an analogous manner, 
1 0 afforded the title compound (62 mg, 0. 120 mmol) as a yellow powder in 85% yield. 

NMR (de-DMSO): § 12.15 (s, 1H), 10.37 (s, 1H), 10.06 (s, 1H), 8.20 (s, 1H). 7.70-7.46 (m. 7H), 
3.96-3.87 (m, 2H). 2.75-2.63 (m, 2H), 2.42-2.34 (m, 2H), 1.72-1.55 (m, 5H), 1.40 (s, 9H), 1.06- 
0.98 (m, 2H). 

LCMS: (M+H*) 416.3, (M+Na*) 538.3. 
15 Example 89: (E)-/\/-r6-Oxo-2-Dhenvl-5.6-dihvdro-1H-ri ■2]dia2epinor4.5.6-ccnindol-8-vl^3-Dhenvl- 
acrylamide 

HN-N 




Preparation of example 89 from the title compound of Example 7 (hydrochloride) (40 mg, 0.128 

mmol), (E)-3-phenyl-acrylic acid (23 mg, 0.154 mmol), triethylamine (0.054 mL, 0.384 mmol), and 
20 0-(7-azabenzotriazol-1-yl)-A/,A/,A/',/V-tetramethyluronium hexafluorophosphate (59 mg, 0.154 

mmol) in CH2CI2 (0.4 mL) and /V,A/-dimethylformamide (0.4 mL) was carried out analogously to 

Example 11. Silica gel chromatography (eluted with 2:1 hexane:acetone), also in an analogous 

manner, after a final trituration with methanol afforded the title compound (47 mg, 0.1 16 mmol) as 

a yellow powder in 90% yield. 
25 NMR (de-DMSO): 5. 12.14 (s, 1H), 10.43 (s, 1H). 10.40 (s, 1H), 8.38 (s, 1H), 7.71-7.40 (m, 

13H), 6.87(d, 1H, J=16.2 Hz). 

LCMS: (M+H*) 407.1. (M+Na*) 429.0, (M-H") 405.2. 

Anal. Calcd. for C25H18N4O2 • 2.7 HjO: C, 65.98; H. 5.18; N, 12.31. 

Found: C, 65.62; H, 4.63; N, 12.10. 
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Example 90: f2E.4EVHexa-2.4-dienoic acid (6-Qxo-2-Dhenvl-5.&<iihydro-1H-f1.2]dia2eDinof4.5,6- 
cd)indol-8-vl^-amide 

HNHSl 




H 

Preparation of example 90 from the title compound of Example 7 (hydrochloride) (41 mg, 0.131 
5 mmol), {2E.4E)-hexa"2.4-dienoic acid (18 mg, 0.157 mmol), triethylamine (0.055 mL. 0.393 
mmol), and 0-(7-azabenzotriazoH-yl)-/V,A/,A/',A/-tetramethyluronium hexafluorophosphate (60 
mg, 0.157 mmol) in CH2CI2 (0.4 mL) and A/,/V-dimethylformamide (0.4 mL) was carried out 
analogously to Example 11. Silica gel chromatography (eluted with 2:1 hexane:acetone), also in 
an analogous manner, after a final trituration with methanol afforded the title compound (8 mg, 
10 0.022 mmol) as a yellow powder in 16% yield. 

NMR (de-DMSO): § 12.13 (s, 1H), 10.38 (s, 1H), 10.21 (s, 1H), 8.30 (s, 1H), 7.71-7.48 (m. 7H), 
7.15 (m. 1H), 6.38-6.07 (m. 3H), 1.84 (d. 3H, J = 5.8 Hz). 
LCMS: (M+H*) 371.1, (M+Na*) 393.0. 

Example 91 : r2R^-2-Amino-2-cvclohexvl-A/-f6-oxo-2-Dhenvl-5.6-dihvdro-1 H-fl .21di a2eDinor4.S.6- 
15 cdlindol-8-vn-acetamidefhydrochloride) 

HN-N 

4N HOI (Dioxane) 





^ CH2CI2, 49% 

The title compound of Example 59 (210mg, 0.41 mmol) was treated with 4M HCI in dioxane and 

allowed to stir tightly capped as a slurry for about 4 hours after which the volatile components 

were evaporated and diethyl ether was added and evaporated several times. The resulting solids 
20 were dissolved in methanol, precipitated with diethyl ether, and collected to afford the title 

compound (161 mg, 0.36 mmol) as a yellow powder in 87% yield. 

NMR (de-DMSO): 8 12.27 (s, 1H). 10.83 (s, 1H), 10.44 (s, 1H). 8.36 (br s, 2H), 8.13 (s. 1H), 

7.78-7.64 (m, 3H), 7.63-7.48 (m, 4H). 3.81 (br s, 1H). 1.91-1.58 (m, 6H), 1.31-1.00 (m, 5H). 

LCMS: (M+H*) 416.1.(M+Na*) 438.2. 
25 Anal. Calcd, for C24H25N5O2 1.5 HCI * 2.0 H2O: C, 56.94; H, 6.07; N, 13.84. 

Found; C, 57.20; H. 6.01; N, 13.57. 
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Example 92: A/-f 6-Qxo>2-Dhenvl-5.6-dihvdro-1 H>f 1 .21diazepinof4.5.6-ccninclol-8-vn-3-Diperidin-4- 
vl-proDionamide: compound with trifluoro-acetic acid 

HN-N 




Preparation of example 92 from title compound of Example 88 (52 mg, 0.101 mmol) and 45% 
5 TFA In CH2CI2 (1 mL) was earned out analogously to Example 20. Isolation, also in an analogous 

manner, afforded the title compound (50 mg, 0.084 mmol) as a yellow powder in 82% yield. 
NMR (de-DMSO): 8 12.07 (s, 1H), 10.38 (s, 1H), 10.09 (s. 1H), 8.45 (br s, 1H). 8.17 (s, 1H), 

7.70-7.44 (m, 7H), 3.31-3.20 (m, 2H, partially oljscurred), 2.93-2.76 (m, 2H), 2.41-2.31 (m, 2H), 

.1.91-1.76 (m, 2H), 1.64-1.49 (m, 3H), 1.38-1.19 (m. 2H). 
10 Anal. Calcd. for C24H25NSO2 1 .5 TFA • 0.8 H2O: C, 53.64; H, 4.75; N, 1 1 .58. 

Found: C, 53.59; H, 4.74; N, 11.55. 

Example 93: 6-Qxo-2-Dhenvl-/\/-f f 1 ffl-1 -ohenvlethvl1-5.6-dlhvdro-1 H-fl ■21diazeDinof4.5.6- 
cdlindole-8-carbQxamide 




15 Preparation of example 93 from the title compound of Example 49 (0.105 g, 0.306 mmol), (1/?)-1- 
phenylethylamine (0.0742 g, 0.612 mmol), triethylamine (0.085 mL, 0.612 mmol), and 0-(7- 
azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (0.233 g, 0.612 mmol) in 
DMSO (2 mL) was earned out analogously to Example 76. Preparative HPLC (20-100% 
CH3CN/H2O containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title 

20 compound (0.0235 g) as a yellow powder in 1 9% yield. 

NMR (de-DMSO): § 12.44 (s, 1H), 10.46 (s, 1H), 9.03 (d, 1H, J = 7.9 Hz), 8.14 (s, 1H), 8.04 (s. 
1H), 7.70 (d, 2H. J = 6.8 Hz), 7.51-7.62 (m, 4H), 7.42 (d, 2H, J= 7.2 Hz), 7.30-7.36 (m, 2H), 7.20- 
7.24 (m, 1H). 5.16-5,25 (m, 1H), 1.50 (d, 3H, J = 7.2 Hz). 

* 

HRMS calculated for C2SH21N4O2 409.1665 (M+H), found 409.1666. 
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Example 94: 6-Qxo-2-Dhenyl"A/"[( 1 SV1 -phenylethyll-5.&-dihvdrO"1 H41 .21diazepinof4.5.6' 
ccflindole^S-carboxam Ide 




Preparation of example 94 from the title compound of Example 49 (0.0976 g, 0.284 mmol), (1S)- 
5 1-phenylethylamlne (0.0688 g, 0.568 mmol), triethylamine (0.079 mL, 0.568 mmol), and 0-(7- 

azabenzotriazol-1-yl)-A/,A/,A/',A/-tetrametliyluronium hexafluorophosphate (0.216 g, 0.568 mmol) in 

DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100% 

CH3CN/H2O containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title 

compound (0.0197 g) as a yellow powder in 17% yield. 
10 NMR (de-DMSO): § 12.44 (s. 1H). 10,46 (s. 1H), 9.04 (d, 1H, J = 7.9 Hz), 8.14 (s, 1H), 8,03 (s. 

1H), 7.70 (d. 2H. J = 8.3 Hz), 7.51-7.62 (m, 4H), 7.42 (d. 2H, J = 7.2 Hz), 7.30-7.36 (m, 2H), 7.20- 

7.24 (m, 1H), 5.16-5.25 (m, 1H), 1.50 (d, 3H, J = 7.2 Hz). 

HRMS calculated for C25H21N4O2 409.1665 (M+H), found 409.1666. 

Example 95: A/-f 1 -(4-Chlorophenynethyl]-6-oxo-2-Dhenvl-5.6-dihydro-1 H-f 1 .21diazeDinof4.5.6- 
15 cd|indole-8-carboxamide 




Preparation of example 95 from the title compound of Example 49 (0.104 g, 0.303 mmol), 1-(4- 
chlorophenyl)ethylamine (0.0943 g, 0.606 mmol), triethylamine (0.084 mL, 0.606 mmol), and O- 
{7-azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (0.23 g. 0.606 mmol) 
20 in DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100% 
CH3CN/H2O containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title 
compound (0.0025 g) as a yellow powder in 1 .9% yield. 

^H NMR (de-DMSO): 5 12.45 (s, 1H), 10.47 (s, 1H). 9.06 (d, 1H, J= 7.9 Hz). 8.14 (s, 1H), 8.03 (s, 
1H), 7.70 (d, 2H, J = 7.9 Hz), 7.51-7.62 (m. 4H), 7.38-7.44 (m. 4H), 5.13-5.22 (m, 1H). 1.49 (d, 
25 3H, J = 7.2 Hz). 

HRMS calculated for C25H20N4O2CI 443.1275 (M+H), found 443.1265. 
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Example 96: A^f1"(4-HvdroxvphenvllethYll-6-oxo-2-phenyl'^.6-dihvdro-1H-ri .21diazepinof4.5.6- 
cd|indole^-carboxamide 

HN-N 




Preparation of example 96 from the title compound of Example 49 (0.104 g, 0.303 mmol), 1-(4- 
5 hydroxyphenyl)ethylamlne (0.0831 g, 0.606 mmol), triethylamine (0.084 mL, 0.606 mmol), and O- 

(7-azabenzotriazol-1-yl)-iV,A/,A/;A/-tetramethyluronium hexafluorophosphate (0.23 g, 0.606 mmol) 

in DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100% 

CH3CN/H2O containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title 

compound (0.0205 g) as a yellow powder in 16% yield. 
10 NMR (de-DMSO): § 12.42 (s, 1H). 10.45 (s, 1H). 9.21 (br s. 1H), 8.91 (d. 1H, J = 8.3 Hz). 8.1 1 

(s, 1H), 8.02 (s, 1H). 7.70 (d. 2H. J = 6.8 Hz). 7.51-7.61 (m, 4H). 7.21 (d. 2H. J = 8.3 Hz). 6.71 (d. 

2H. J = 8.3 Hz). 5.08-5.16 (m, 1H), 1.46 (d, 3H, J = 7.2 Hz). 

HRMS calculated for C25H21N4O3 425.1614 (M+H). found 425.1626. 

Example 97: 2.3-Diflu6ro-A/-(6-oxo-2-Dhenvl-5.6-dihvdro-1 H-f 1 .21diazeDinor4.5.6-ccnindol-8-vlV 
15 benzamide 

HN-N 




Preparation of example 97 from the title compound of Example 7 (hydrochloride) (40 mg. 0.128 
mmol). 2,3-difIuoro-benzoic acid (24 mg, 0.154 mmol), triethylamine (0.054 mL. 0.384 mmol), and 
0-(7-azabenzotriazol-1-yl)-A/,MA/',A/-tetramethyluronium hexafluorophosphate (59 mg, 0.154 
20 mmol) in CH2CI2 (0.4 mL) and A/,Af-dimethylformamide (0.4 mL) was carried out analogously to 
Example 11. Silica gel chromatography (eluted with 2:1 hexane:acetone increasing to 1:1 
hexane:acetone). also in an analogous manner, afforded the title compound (24 mg. 0.058 mmol) 
as a yellow powder in 45% yield. 

^H NMR (ds-DMSO): 8 12.20 (s. 1H). 10.72 (s. 1H). 10.42 (s, 1H), 8.24 (s. 1H). 7.81 (s, 1H). 7.72- 
25 7.45 (m, 8H), 7.37 (m. 1H). 

. LCMS: (M+H^ 41 7.0. (M+Na*) 439. 1 . 
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(both eluted with 2:1 hexaneiacetone increasing to 1:1 hexane:acetone) afforded the title 
compound (14 mg, 0.042 mmol) as a yellow powder in 40% yield. 

NMR (de-DMSO): 8 11.79 (s, 1H), 10.50 (s. 1H). 10.25 (s. 1H). 8.20 (s, 1H), 778 (s. 1H), 7.60 
(s. 1H), 7.49 (s, 1H). 7.46-7.17 (m. 3H), 2.30 (s. 3H). 
5 LCMS: (M+H*) 337.1 . (M+Na*) 359.1 . 

Example 1 00: f 1 R.2RV2-Phenvl-cvcloproDaneGarboxvlic acid f6-oxo-5.6-dihydro-1H- 
[1.21diazeDinor4.5.6-cdlindol-8-YlVamide 




100(b) 

Step 1. Preparation of 6-[((1R,2R)-2-Phenyl-cyclopropanecarbonyl)-amlno]-1Ay-indole-4- 
1 0 carboxylic acid methyl ester 1 00(a) 

Preparation of intermediate 100(a) from Intermediate 2(b) of Example 2 (111 mg, 0.49 mmoi), 
(1R,2R)-2-phenyl-cyclopropanecarboxylic acid (119 mg, 0.73 mmol), triethylamine (0.273 mL, 
1.96 mmol), and 0-(7-azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronlum hexafluorophosphate 
(278 mg, 0.73 mmol) in CH2CI2 (0.4 mL) and MAZ-dimethylfonnamide (0.4 mL) was carried out 
15 analogously to Example 11. Extractive work-up from ethyl acetate and saturated aqueous 
NaHCOs afforded crude Intermediate 100(a) (222 mg) as a tan solid which was carried on without 
purification. 

Step 2. Preparation of 3-Formyl-6-[((1R,2R)-2-phenyl-cyclopropanecarbonyl)-amino]-1//- 
indole-4-carboxyIic acid methyl ester 100(b) 

20 Intemnediate 100(a) (214 mg) was dissolved in CH2CI2 (3 mL) and A/,A/-dimethylformamide (0.2 
mL) and treated with Vilsmeier reagent (0.147 mL) in a manner similar to that described for 
Example 3, Step 4. Upon addition, an immediate precipitate formed causing a thick slurry. 
Additional CH2CI2 (5.0 mL) and MAklimethylformamide (0.2 mL) was added to facilitate stirring. 
Additional Vilsmeier reagent (0.147 mL) was also added. After c.a. 10 min, hexane was added, 

25 and the solids were allowed to settle. After decanting tiie supernatant, additional hexane was 
added and the trituration was repeated- discarding both triturates. To the remaining solids, 
mettianol (8 mL) was added along witii K2CO3 (750 mg, 5.43 mmol) and H2O (4 mL), and the 
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Example 98: 2.3-Dimethyl'A/-re-oxo-2-phenyl-5.6-dihvdro-1 H^A^ .21diazeDinor4.5.6-ccf|indol-8-vlV 
benzamide 

HN-N 




Preparation of example 98 from the title compound of Example 7 (hydrochloride) (42 mg, 0.134 
5 mmol), 2,3-dimethyl-benzoic acid (24 mg, 0.161 mmol), triethylamine (0.056 mL, 0.402 mmol), 
and 0-(7-azabenzotrlazol-1-yl)-A(A/,A/'A/-tetramethyluronium hexafiuorophosphate (61 mg, 0.161 
mmol) in CH2CI2 (0.4 mL) and A(A/-dimethylfoniiamide (0.4 mL) was canied out analogously to 
Example 11. The mixture was stiaed as a thick sluny and additional 2,3-dimethyl-benzoic acid (12 
mg, 0.08 mmol) and 0-(7-azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium 
10 hexafiuorophosphate (30 mg, 0.08 mmol) were added after 48 hours to drive the reaction to 
completion. The mixture was filtered to collect the solids which were then washed with methanol. 
After drying the solids under high viacuum, the title compound (32 mg, 0.078 mmol) was obtained 
as a yellow powder in 58% yield. 

NMR (de-DMSO): § 12.14 (s, 1H), 10.47 (s, 1H). 10.39 (s, 1H). 8.25 (s. 1H), 7.86 (m, 1H), 7.72- 
15 7.66 (m. 2H). 7.63-7.49 (m. 4H). 7.33-7.25 (m, 2H), 7.21 (m. 1H), 2.31 (s. 3H). 2.29 (s, 3H). 
LCMS: (M+H^ 409.1, (M+Na*) 431.1. 

Example 99: 3-Fluoro-2-methyl-/\/-(6-oxo-5.6-dihvdro-1 H-fl .21diazeDinof4.5.6-ccnindol-8-vn- 
benzamide 




20 Preparation of example 99 from title compound of Example 2 (21 mg. 0.105 mmol), 3-fluoro-2- 
methyl-benzoic acid (19 mg, 0.126 mmol), triethylamine (0.044 mL, 0.315 mmol), and 0(7- 
azabenzotriazol-1-yl)-A/,A/,A/;A/'-tetramethyluronium hexafiuorophosphate (48 mg, 0.126 mmol) in 
CHaCb (0.2 mL) and A/,A/-dimethylformamide (0.2 mL) was carried out analogously to Example 
11. The mixture was stirred as a thicl< slurry and additional 3-fluoro-2-methyl-benzoic acid (1 1 mg, 

25 0.07 mmol) and 0-(7-azabenzotriazol-1-yl)-A/,/\/,A/;A/-tetramethyIuronium hexafiuorophosphate 
(27 mg, 0.07 mmol) were added after 24 hours to drive the reaction to completion. Purification, 
also in an analogous manner, except that it required two successive silica gel chromatographies 
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mixture was allowed to stir. After c.a. 30 min, ethyl acetate was added and the K2CO3/H2O 
aggregates were removed by decanting the product away in solution. The solvents were then 
reduced in volume, additional ethyl acetate was added, and the product was subjected to 
extractive work-up to afford Intemediate 100(b) (117 mg, 0.32 mmol) as a brownish powder in 
5 about a 66% combined, crude yield over steps 1 and 2. 

Step 3. Preparation of Title Compound: (1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6- 
oxo-5,6-dihydrcK>1 H-{i ,2]diazeplno[4,5,6-cd]indol-8-yl)-amide 

Intemiediate 100(b) (105 mg), acetic acid (0.048 mL, 0.84 mmol) and H2NNH2 H2O (0.084 mL, 
1 .74 mmol) in anhydrous methanol (4.4 mL) were refluxed in manner similar to that described for 
10 Example 3, Step 5. The crude product was purified on silica gereluting with 2:1 then 1:1 
hexane:acetone to afford the title compound (61 mg, 0.17 mmol) in about a 57% yield for the last 
step. 

NMR (de-DMSO); 5 11.74 (s. 1H), 10.38 (s, 1H). 10.23 (s, 1H), 8.13 (8, 1H), 7.60-7.53 (m, 2H), 
7.46 (s. 1H). 7.36-7.26 (m, 2H). 7.24-7.15 (m. 3H), 2.38 (m. 1H), 2.08 (m, 1H), 1.50 (m, 1H). 1.36 
15 (m, 1H). 

LCMS: (M+H*) 345.2, (M+Ha*) 367.1. 

Anal. Calcd. for C20H16N4O2 • 0.6 H2O 0.1 methanol • 0.1 CH2CI2: C, 66.13; H, 4.89; N. 15.27. 

Found: C, 66.19; H, 5.03; N, 15.07. 

Altenative Method for the Preparation of Example 100. 

20 Preparation of example 100 from the title compound of Example 2 (3.0 g. 12.7 mmol), (1R,2/?)-2- 
phenylcyclopropanecarboxylic acid (2.36 g, 14.6 mmol) (prepared as described by A. Thurkauf, et 
al. (2000) J. Med. Chem. 43:3923-3932), triethylamine (8.8 mL, 63.4 mmol), and 0-(7- 
a2abenzptriazol-1-yl)-A/,/V,A/',A/-tetramethyluronium hexafluorophosphate (5.3 g, 14.5 mmol) in 
A(A/-dimethylformamide (30.0 mL, 0.4 M) was carried out analogously to Example 11. Silica gei 

25 chromatography (5:50:45 methanol/ethyl acetate/CHaCIa), also In an analogous manner, afforded 
the title compound (3.67 g, 10.7 mmol) as a yellow powder In 84% yield. 

Examole 1 01 : W2-Hvdroxv-2-f 3-hvdroxvDhenvhethvll-6-oxo-2-phenvl-5.6-dihvdro-1 H- 
f1.2]diazeDinor4,5.6-cdlindole-8>carboxamide 

HN-N 



30 




Preparation of example 101 from the title compound of Example 49 (0.238 g. 0.693 mmol). 2- 
hydroxy-2-(3-hydroxyphenyl)ethylamine hydrochloride (0.264 g, 1.39 mmol), triethylamine (0.29 
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mL. 2.08 mmol), and 0-(7-azabenzotriazol-1-yl)-A/,A/,/V;A/4etramethyluronium 
hexafiuorophosphate (0.528 g. 1.39 mmol) in DMSO (2 mL) was canied out analogously to 
Example 76. Preparative HPLC (20-100% CH3CN/H2O containing 0.1% trifluoroacetic acid), also 
in an analogous manner, afforded the title compound (0.0414 g) as a yellow powder in 14% yield. 
5 NMR (de-DMSO): 8 12.47 (s. 1H), 10.45 (s, 1H), 9.27 (br s. 1H). 8.68 (t, 1H, J = 5.7 Hz). 8.10 
(s, 1H), 8.02 (s. 1H), 7.71 (d, 2H, J = 7.2 Hz). 7.51-7.62 (m, 4H), 7.08-7.13 (m. 1H). 6.76-6.81 (m. 
2H). 6.61-6.64 (m. 1H). 4.704.74 (m. 1H). 
HRMS calculated for C25H21N4O4 441.1563 (M+H). found 441.1543. 

Example 1 02: Methvl-6-QXO-2-Dhenvl-1 ■3.5.6-tetrahvdrori .21oxazeDinof6.5.4-cdlindole-8- 
10 carboxvlate 




102(d) 

Step 1 . Preparation of 1 -tert-butyM,6-climethyl-3-fom[iyl-2-phenyl-1 H-indole-1 ,4,6- 

15 tricarbo3cylate 102(a) 

To a solution of Intermediate 39(e) of Example 39 (2.25 g, 6.7 mmol). and di-(e/t-butyl dicarbonate 
(11.68 g. 54 mmol) in 150 ml of tetrahydrofuran was added a 60% suspension of NaH in mineral 
oil (1.60 g, 40 mmol). The reaction mixture was stirred at room temperature for 1 hour. Extractive 
work-up from ethyl acetate and saturated aqueous NaHCOa followed by silica gel chromatography 
20 afforded Intermediate 1 02(a) (1 .97 g), in 67% yield. 
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NMR (de-DMSO): 5 9.56 (s, 1H), 8.96 (s, 1H), 8.08 (s. 1H). 7.70-7.50 (m. 5H), 3.93 (s, 3H), 
3.83 (s, 3H). 1.20 (s, 9H). 

Step 2. Preparation of 1-(te/t-Butoxycarbonyl)-3-(hydroxymethyl)-6-(methoxycarbonyl)-2- 
phenyl-1H-indole-4-carboxylic acid 102(b) 

5 Intermediate 102(a) (1.95 g) was dissolved in methanol (200 mL) and NaBH4 (1.70 g) was added 
and stinred for 15 min. After removing solvent, silica gel chromatography afforded intemnediate 
102(b) (1.81 g) in 92% yield. 

NMR (ds-DMSO): 8 8.97 (d, 1H. J = 1.5 Hz), 8.10 (d, 1H. H=1,5 Hz). 7.35-7.55 (m. 5H). 4.61 (t, 
1H. J = 5.1 Hz). 4.41 (d. 2H. J = 5.0 Hz), 3.92 (s. 3H). 3.87 (s. 3H), 1.16 (s. 9H). 

10 Step 3. Preparation of 1-terr-Butyl-4,6'dimethyl-3-(cliIorometliyl)--2-phenyi-1//-indole-1A6'- 
tricarboxylate 102(c) 

To a solution of Intermediate 102(b) (1,68 g, 3.8 mmol) and CCI4 (3.50 g, 23 mmol) in 20 ml of 
dichloromethane was added PhaP (2.42 g, 9.2 mmol). The reaction mixture was stinred at room 
temperature for 24 hours. The reaction mixture was concentrated, and residue was purified using 

1 5 silica gel chromatography to afford Intermediate 1 02(c) (1 .53 g) in 87% yield. 

^H NMR (de-DMSO): 5 8.97 (d, 1H. J= 1.5 Hz). 8.10 (d, 1H, J= 1.5 Hz), 7.35-7.55 (m, 5H). 4.61 
(t. 1H. J = 5.1 Hz), 4.41 (d. 2H, J= 5.0 Hz). 3.92 (s. 3H), 3.87 (s, 3H), 1.16 (s, 9H). 
Step 4. Preparation of 1-teit-Butyl 4,6-dimethyi 3-{[(1,3-dioxo-1,3-diliydro-2H-isoindoi-2- 
yl)oxy]methyi}-2-phenyi-1 //-indoie-1 ,4,6-tricarboxy late 1 02(d) 

20 A mixture of Intermediate 102(c) (0.23 g, 0.5 mmol). A/-hydroxyphthalimide (0.24 g, 1 .5 mmol) and 
Na2C03 (0.32 g, 3 mmol) was stirred in anhydrous DMSO (10 mL) at room temperature overnight 
Extractive work-up from ethyl acetate, followed by silica gel chromatography afforded Intermediate 
102(d) (0.16 g) in 55% yield. 

^H NMR (de-DMSO): 8 9.02 (d. 1H, J = 1.1 Hz), 8.31 (d. 1H, H=1.1 Hz), 7.75-7.82 (m. 2H), 7.64- 
25 7.71 (m, 2H). 7.39 (t, 1H, J = 7.6 Hz), 7,26 (t. 2H, J = 7.6), 7.18 (d. 2H, J = 7.8 Hz), 5.32 (s, 2H), 
3.94 (s. 3H), 3.92 (s. 3H). Ill (s, 9H). 

Step 5. Preparation of Title Compound Methyl-8-oxo-2-phenyi-1 ,3,5,6- 
tetrahydro[1,2]oxazepino[6,5,4-cd]indole-8-carboxylate 

A mixture of Intemiediate 102(d) (0.15 g, 0.26 mmol) and hydrazine (0.20 g, 6.3 mmol) in 
30 methanol (15 mL) was refluxed for 2 hours. After solvent evaporation, the residue was mixed with 
CH2CI2 (15 ml) and trifluoroacetic acid (7.5 ml) and stirred for 2 hours. After solvent removal, the 
residue was subjected to reverse-phase preparative HPLC affording the title compound (34.8 mg) 
in 42% yield. 

^H NMR (de-DMSO): 6 12.20 (s. 1H). 11.23 (s. 1H). 8.30 (d, 1H, J = 1.2 Hz). 8.21 (d, 1H, H=1.2 
35 Hz). 7.40-7.76 (m. 5H), 5.44 (d. 1H. J = 14.7 Hz). 5.22 (d, 1H, J = 14.7 Hz), 3.92 (s, 3H). 
LCMS(M*+1); 323.0 
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Example 1 03: A/-(4-Fluorobenzvn-6-oxo-2-DhenYl-5.6-dihydr(>-1 H-f 1 .21diazeDinQf4.5.6-cd)indole- 
8-carboxamide 

HN-N 




Preparation of example 103 from the title compound of Example 49 (0.108 g, 0.314 mmol), 4- 
5 fluorobenzylamine (0.079 g, 0.628 mmol), triethyiamlne (0.088 mL, 0.628 mmol), and 0-(7- 

azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (0.239 g, 0.628 mmol) in 

DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100% 

CH3CN/H2O containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title 

compound (0.0121 g) as a yellow powder in 9.3% yield. 
10 NMR (de-DMSO): 8 12.47 (s, 1H). 10.47 (s, 1H), 9.23 (t, 1H, J = 5.9 Hz), 8.13 (s, 1H), 8.05 (s. 

1H), 7.71 (d, 2H, J = 6.8 Hz), 7.51-7.63 (m, 4H). 7.35-7.40 (m, 2H), 7.12-7.18 (m, 2H), 4.46 (d, 

2H, J=5.7 Hz). 

HRMS calculated for C24H18N4O2F 413.1414 (M+H). found 413.1394. 

Example 1 04: 6-Oxo-2-Dhenvl-A/-(2.3.5-trifluorobenzyl)-5.6-dihydro-1 H-FI .21diazeDino[4.5.6- 
15 cdlindole-8-carboxamide 

HN-N 




Preparation of example 104 from the title compound of Example 49 (0.101 g, 0.294 mmol), 2,3,5- 
trifiuorobenzylamine (0.0947 g, 0.588 mmol), triethylamine (0.082 mL, 0.588 mmol), and 0-(7- 
azabenzotriazol-1-yl)-/\/,A/,A/',A/-tetramethyluronium hexafluorophosphate (0.224 g, 0.588 mmol) in 
20 DMSO (2 mL) was earned out analogously to Example 76. Preparative HPLC (20-100% 
CH3CN/H2O containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title 
compound (0.006 g) as a yellow powder in 4.5% yield. 

^H NMR (de-DMSO): 8 12.50 (s, 1H), 10.49 (s, 1H), 9.27 (t 1H, J = 5.9 Hz). 8.13 (s, 1H). 8.05 (s, 
' 1H), 7.71 (d, 2H, J = 6.8 Hz), 7.52-7.62 (m, 4H), 7.40-7.48 (m, 1H), 7.05-7.08 (m, 1H), 4.56 (d, 
25 2H, J = 4.9 Hz). 

HRMS calculated for C24H16N4O2F3 449.1225 (M+H), found 449.1209. 
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Example 105; A/43.5-Bis(trifluoromethvl)benzyn-6-oxO"2-phenvl-5.6-dihvdrO"1H- 

f 1 .21diazepmof4.5.6-ccf)indQl&-8-carboxamide 

■ 

HN-N 




Preparation of example 105 from the title compound of Example 49 (0.101 g. 0.294 mmol), 3,5- 
5 bis(trifluoromethyl)benzytamine (0.143 g, 0.588 mmol), triethylamine (0.082 mL, 0.588 mmol), and 
0-(7-azabenzotriazol-1-yl)*MMN',A/^etramethyluronium hexafluorophosphate (0.224 g, 0.588 
mmol) in DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100% 
CH3CN/H2O containing 0.1% trtfluoroacetic acid), also in an analogous manner, afforded tiie title 
compound (0.004 g) as a yellow powder in 2.6% yield. 
10 NMR (de-DMSO): § 12.50 (s. 1H). 10.50 (s. 1H), 9.37 (t, 1H. J = 5.9 Hz), 8.14 (s. 1H). 8.05 (m, 
3H), 8.00 (s, 1H), 7.71 (d, 2H, J= 8.3 Hz), 7.52-7.62 (m, 4H), 4.67 (d. 2H. J = 5.7 Hz). 
HRMS calculated for C26H17N4O2F6 531.1256 (M+H), found 531.1272. 

Example lOg; /V-[4-Fluoro-3-(trifluorQmethynbenzyll-6-oxo-2"Phenyl-5.6-dihvdro-1H- 

[1.2]diazeDinof4.5.6-ccf)indole-8"Carboxamide 

HN-N 



15 




Preparation of example 106 from the title compound of Example 49 (0.105 g, 0.306 mmol), 4- 
fluoro-3- (trifluoromethyl)benzylamine (0.118 g, 0.612 mmol), triethylamine (0.085 mL, 0.612 
mmol), and 0-(7-azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (0.233 
g, 0.612 mmol) in DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC 
20 (20-100% CH3CN/H2O containing 0.1% trtfluoroacetic acid), also in an analogous manner, 
afforded the title compound (0.0205 g) as a yellow powder in 14% yield. 

NWIR (de-DMSO): § 12.49 (s, 1H), 10.48 (s, 1H), 9.30 (t, 1H, J= 5.9 Hz), 8.13 (s, 1H), 8.05 (m, 
3H), 7.69-7.75 (m, 4H), 7,45-7.63 (m, 5H), 4.53 (d, 2H, J= 5.7 Hz). 
HRMS. calculated for C2SH17N4O2F4 481.1287 (M+H), found 481.1291. 
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Example 1 07: A^rf l-Hydroxy-SJ-dimethyl-l .2.3.4-tetrahYdronaDhthalen-l -y»methvll-6-oxo-2- 
Dhenyl-5.6-dihydro-1 H-f 1 .2]diazepinof4.5.6-ccnindole-8-carboxamide 



20 



25 



HN-N 




Preparation of example 107 from the title compound of Example 49 (0.104 g, 0.303 mmol), 1- 
5 (aminomethyl)-5,7-dimethyl-1,2,3,4-tetrahydronaphthalen-1-ol (0.124 g, 0.606 mmol), 
triethylamine (0.084 mL. 0.606 mmol), and 0-(7-azabenzotriazol-1-yl)-A/,A/,A/',Ar- 
tetramethyluronium hexafluorophosphate (0.23 g, 0.606 mmol) In DMSO (2 mL) was carried out 
analogously to Example 76. Preparative HPLC . (20-100% CH3CN/H2O containing 0.1% 
trifluoroacetic add) also in an analogous manner afforded the title compound (0.0145 g) as a 
1 0 yellow powder in 9.7% yield. 

NMR (ds-DMSO): 6 12.47 (s, 1H). 10.48 (s, 1H), 8.48-8.52 (m, 1H), 8.10 (s, 1H), 8.03 (s, 1H), 
7.70-7.73 (m. 2H). 7.52-7.62 (m, 4H), 7.25 (s, 1H), 6.86 (s. 1H), 3.66-3.73 (m, 2H). 2.55-2.63 (m, 
2H), 2.22 (s. 3H). 2.14 (s, 3H), 1.81-1.98 (m, 4H). 
HRMS calculated for C3oH29N403 493.2240 (M+H), found 493.2252. 

15 Example 108: jV-rnRV141-NaDhthvltethvl1-6-oxo-2-Dhenvl-5.6-dihvdro-1H-f1.21diazepinof4.5.6- 
cdlindole-8-cartx)xamide 



HN-N 




Preparation of example 108 from the title compound of Example 49 (0.105 g, 0.306 mmol), 1-(1- 
naphthyl)ethylamine (0.105 g, 0.612 mmol), triethylamine (0.085 mL. 0.612 mmol). and 0-(7- 
azabenzotriazoI-1-yl)-AtA/,A/',A/-tetramethyluronium hexafluorophosphate (0.233 g, 0.612 mmol) in 
DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20-100% 
CH3CN/H2O containing 0.1% trifluoroacetic add), also in an analogous manner, afforded the title 
compound (0.0161 g) as a yellow powder in 12% yield. 

NMR (de-DMSO): 8 12.44 (s, 1H). 10.46 (s, 1H). 9.14 (d. 1H, J = 7.9 Hz), 8.17 (s, 1H), 8.05 (s, 
1H), 7.87-7.90 (m, 4H), 7.69-7.72 (m, 2H). 7.46-7.63 (m. 7H), 5.34-5.140 (m. 1H), 1.61 (d, 3H. J = 
6.8 Hz). 

HRMS calculated for C29H23N402 459.1821 (M+H), found 459.1795. 
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Example 1 09: Diethyl 24rf6-oxc>-2-Dhenvl-S.6>dihvdro-1 H-f 1 .21diazeDinQr4.5.6-ccnindQl-8- 
vncarbonvnaminolmalonate 

HN--N 




Preparation of example 109 from the title compound of Example 49 (0.106 g, 0.309 mmol), diethyl 
5 2-aminomalonate hydrochloride (0.131 g, 0.618 mmol), triethylamine (0.129 mL, 0.926 mmol), 

and 0-(7-azabenzotriazoM-yl)-A/,A/,A/;A/-tetramethyluronium hexafluorophosphate (0.235 g. 

0.618 mmol) In DMSO (2 mL) was carried out analogously to Example 76. Preparative HPLC (20- 

100% CH3CN/H2O containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded 

the title compound (0.0064 g) as a yellow powder in 4.5% yield. 
10 NMR (dfi-DMSO): § 12.53 (s. 1H). 10.50 (s, 1H). 9.55 (t, 1H. J= 7.6 Hz), 8.14 (s, 1H), 8.07 (s, 

1H), 7.71-7.73 (m, 2H), 7.52-7.62 (m, 4H), 5.29-5.32 (m, 2H), 4.15-4.25 (m, 4H), 1.23 (t. 6H, J = 

7.2 Hz). 

HRMS calculated for C24H23N4O6 463.1618 (M+H), found 463.1606. 

Example HQ; A/-fM m-2-Hvdroxv-1 -phenylethvl]-6-oxo-2-Dhenvl-5.6-d[hvdro-1 H- 

15 f1.21diazepino[4.5.6-cc/lindole-8-carboxamide 

HN-N 




Preparation of example 110 from the title compound of Example 49 (0.17 g, 0.5 mmol), (2R)-2- 
amino-2-phenylethanol (0.0822 g, 0.6 mmol), triethylamine (0.14 mL, 1 mmol). and 0-(7- 
azabenzotriazol-1-yl)-A/,MA/',A/-tetramethyluronium hexafluorophosphate (0.23 g, 0.6 mmol) in 
20 DMSO (8 mL) was carried out analogously to Example 76. Preparative HPLC (20-100% 
CH3CN/H2O containing 0.1% trifluoroacetic acid), also in an analogous manner, afforded the title 
compound (0.0351 g) in 17% yield. 

^H NMR (de-DMSO): § 12.45 (s. 1H). 10:47 (s. 1H). 8.92 (d. 1H. J = 7.9 Hz), 8.17 (s, 1H). 8.04 (s, 
1H). 7.75-7.65 (m, 2H), 7.65-7.50 (m, 4H), 7.45-7.37 (m. 2H), 7.37-7.27 (m. 2H), 7.27-7.15 (m, 
25 1H), 5.18-5.01 (m, 1H), 3.83-3.60 (m, 2H). 
LCMS: (M+H*) 425.1 

Anal. Calcd. for C25H20N4O3 • 0.2 trifluoroacetic acid • 1.68 H2O: C, 63.88; H, 4.97; N. 11.73. 
Found: C, 63.86; H. 4.97; N, 11.66. 
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Example 111: (1 R.2RV2-Phenvl*cvclop ro panecarboxvlic acid f2-(3-cyclobutylaminomethyl" 
Dhenyn-6-oxc>-S,6-dihvdro-1 H41 ■21diazeDinQf4,5.6"Ccninclol-8"Vll-amide (hydrochloric saitt 



Intermediate 85(a) 
Example 85 



1. POCI3. DMF, CH2CI2 

2. NH2NH2.H2O.AcOH 
MeOH, reflux, 81% 




111(b) 




5 Step 1. Preparation of (1R,2R)- 2-{3-[(fe/f-Butoxycarbonyl-cyclobutyl-amino)-methyl]- 

« 

phenyl}-6-[(2-phenyl-cyclopropanecarbonyl)-amlno]-1H-indole-4-carboxylic acid methyl 
ester 111(a) 

To a suspension of Intennediate 85(a) of Example 85 (0.260 g, 0.6 mmol) in dichloromethane (6.0 
mU 0.1 M) was added 2,4.6-Collidlne (0.312 mL. 2.4 mmol) followed by (CH3S02)20 (0.123 g, 0.7 

10 mmol). After stimng for 1 hour, cyclobutylamine (0.252 mL, 3.0 mmol) was added, and the 
reaction mixture stirred for 24 hours at 22 ^C. The volatiles were removed in vacuo and 
dichloromethane (6.0 mL), triethyiamine (3 mmol) and di-tert-butyl dicarbonate (1.2 mmol) were 
added. The mixture was stirred at 22 for 12 hours and volatiles were removed in vacuo. Silica 
gel chromatography provided Iritermediate 111(a) (0.14 g, 0.24 mmol) in 40% yield. 

15 ^H-NMR (ds-DMSO): 5 11.82 (s, 1H). 10.42 (s. 1H), 8.27 (s. 1H), 7.89 (d, 1H, J = 1.6 Hz). 7.72 (d. 
1H, J = 8.1 Hz), 7.67 (s, 1H), 7.44 (dd, 1H, J = 7.7. 7.6 Hz), 7.36-7.08 (m. 7H), 4,51 (s, 2H). 3.91 
(s. 3H), 2.45-2.37 (m, 1H). 2.14-1.95 (m, 5H), 1.62-1.22 (m. 14H). 
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Step 2. Preparation of (1R,2R)-Cyclobutyl-(3-{6-oxo-8-[(2-phenyl-cyclopropanecarbonyl)- 
ammo]-5,6-dihydro-1 t2]diazepino[4,S|6-cd]indol-2-yl}4)enzy l)^:arbamic acid teif-butyl 
ester 111(b) 

In a manner analogous to steps 4 and 5 of Example 3. Intemiediate 111(a) (0.13 g, 0.22 mmol) 
5 was fonnylated and cydized. Atter silica gel chromatography. Intemnediate 111(b) (0.107 g, 0.18 
mmol) was obtained as a yellow powder in 81% yield. 

^H-NMR (de-DMSO): 6 12.09 (s, 1H), 10.43 (s, 1H). 10.37 (s. 1H), 8.16 (d. 1H. J = 1.2 Hz), 7.63 
(d. 1H, J = 1.4 Hz). 7.55-7.42 (m. 4H). 7.35-7.16 (m, 6H), 4.53 (s. 2H), 2.45-2.37 (m, 1H). 2.14- 
1.95 (m, 5H). 1.60-1.23 (m, 14H). 
10 LCMS: (M-H*) 602.2. 

Step 3. Preparation of Title Compound: (1R,2R)-2-Phenyi-cyciopropanecarboxylic acid [2- 

(3-cyclobutylaminonrietliyi-phenyl)-6-oxo-5,6-dihydro-1/f-[1,2]diazepino[4,5,6-cd]lndol-8-yq* 
amide (hydrochioric salt) 

Preparation from Intermediate 111(b) (0.105 g, 0.17 mmol) and 4M HCI in dioxane (1.7 mL) was 
15 earned out analogously to Example 91. Isolation, also In an analogous manner, included a further 
trituration with CHaCla/diethyl ether and afforded the title compound (0.09 g, 0.17 mmol) as an 
orange/yellow powder in 96% yield. 

^H-NMR (de-DMSO): 6 12.20 (s. 1H), 10.49 (s. 1H). 10.43 (s. 1H), 9.32 (b, 1H), 8.18 (d, 1H, J = 
1.4 Hz). 7.83 (s, 1H), 7.75-7.58 (m. 5H). 7.35-7.15 (m, 5H), 4.13 (s, 2H), 3.80-3.50 (buried m, 1H), 
20 2.45-2.35 (m, 1 H). 2.28-2.08 (m. 5H). 1.88-1.75 (m, 2H), 1.55-1.47 (m. 1H), 1.42-1.34 (m. IN). 
LCMS: (M+H*) 504.2. 

HRMS: (M+H*) calcd for C31H30N5O2. 504.2400, found 504.2378. 

Example 112: nR.2Rl-2-Phe nvl-cvcloDroDanecarboxvlic acid r6-oxo-^2-(3-Dvrrolidin-1-vlmethvl- 
25 phenvh-5.6-dihvdro-1 H-n .21diazeDinQf4.5.6-ccnindol-8-vn-amide (hydrochloric sam 



wo 2004/063198 



PCT/IB2004/000026 



149 




1. POCI3. DMF, CH2CI2 

2. NH2NH2.H2O, AcOH 

MeOH, reflux 

3. 4N HCI (Dioxane) 




CH2CI2, 9% 

Step 1. Preparation of (1R,2R) 6-[(2-PhenyI-cyclopropanecarbonyl)-amino]-2-(3-pyrrolidln-1- 
y Imethyl-pheny l)-1 //-indole-4-carboxy lie acid metliy I ester 1 1 2(a) 
5 To a suspension of Intennediate 85(a) of Example 85 (0.260 g, 0.6 mmol) in diclilorometliane (6.0 
mU 0.1 M) was added 2,4,6-Collidine (0.312 mL, 2.4 mnnol) followed by (CH3S02)20 (0.123 g, 0.7 
mmol). After stirring for 1 hour, pyrrolidine (0.252 mL, 3.0 mmol) was added and the reaction 
mixture stirred for 24 hours at 22 ^C. Volatiles were removed in vacuo, and the crude Intermediate 
1 12(a) was carried on directly to the next step. 
10 Step 2. Preparation of Title Compound: (1R,2R)-2-Plienyl-cyclopropanecarboxylic acid [6- 
oxo-2-(3-pyrrolidin-1 -ylmethyl-phenyl)-5,6"dihydro-1 ,2]diazepino[4,5,6-cd]indol-8-yl]- 
amide (hydrochloric salt) 

In a manner analogous to steps 4 and 5 of Example 3, Intermediate 112(a) (0.42g, 0.85 mmol) 
was formylated and cyclized. Silica gel chromatography (90:10:0 to 70:20:10 CH2CI2/2.O M 

15 ammonia in isopropyl alcohol/methyl alcohol) and conversion to the HCI salt (4M HCI in dioxane) 
afforded the title compound (0.04 g, 0.18 mmol) as a yellow-orange powder in 9% yield. 
^H-NMR (de-DMSO): 5 12.20 (s, 1H), 10.55 (s, 1H), 10.49 (s, 1H), 10.43 (b, 1H), 8.19 (d, 1H, J = 
1.3 Hz), 8.13 (s. 1H), 7.76-7.62 (m, 5H). 7.34-7.16 (m, 5H), 4.45 (d, 2H, J= 5.5 Hz). 3.45-3.35 (m, 
2H), 3.19-3.07 (m, 2H). 2.45-2.35 (m, 1H). 2.14-1.85 (m, 5H), 1.55-1.47 (m. 1H), 1.42-1.34 (m, 

20 1H). 

LCMS: (M+H*) 504.2. 

HRMS: (M+H^ calcd for CaiHgoNsOj, 504.2400, found 504.2404. 

Example 1 1 3: /V-f 6-Oxo-2-Dhenyl-5.6-dihvdro-1 H-U .21diazepinof4.5.6-ccf|indol-8-yl)-f 1 .2-f/a/isV2- 
[6-(trifluoromethvl^PVridin-3-vncvclopropanecarboxamid6 trifluoroacetate 
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CF3CP2H 



Step 1. Preparation of 3-(6-Trifiuoromethyl-pyridin-3-yl)^crylic acid methyl ester 113(a) 

To a solution of triethyl phosphite in anhydrous tetrahydrofuran (25 mL) cooled to 0 °C was added 
5 a 60% suspension of sodium hydride in mineral oil (472 mg, 19.7 mmol) in small portions. This 
mixture was allowed to stir for 30 min at the same low temperature at which point the cooling bath 
was removed, and the mixture was allowed to warm to room temperature over 60 min. The 
mixture was cooled again to 0 and a solution of 6-trifluoromethyl-3-pyridine carboxaldehyde in 
anhydrous tetrahydrofuran (20 mL) was added dropwise. The reaction mixture was allowed to 

10 wann slowly to room temperature overnight. After 19 hours, the reaction mixture was quenched 
with water (100 mL) and extracted with ethyl acetate (3 x 50 mL). The combined organic fractions 
were dried over anhydrous magnesium sulfate and concentrated to a pale green oil. Purification 
was carried out using flash silica gel chromatography eluting with 5:95 then 1:9 ethyl 
acetate:hexane. Pure fractions were combined and concentrated to afford Intermediate 113(a) 

1 5 (1 .68 g, 6.85 mmol) as a white solid in 42% yield. 

Step 2. Preparation of (1,2-tra/is)-2-(6-Trifiuoromethyl-pyridin-3-yi)-cyclopropanecarboxyiic 
acid 113(b) 

Trimethylsulfoxonium iodide (574 mg, 2.61 mmol) was added to 60% NaH in mineral oil (63 mg, 
2.61 mmol), and the flask was purged with nitrogen. Methyl sulfoxide (10 mL) was added slowly 

20 over 20 minutes until evolution of hydrogen ceased. To this milky solution was added Intermediate 
113(a) (493 mg, 2.01 mmol) in methyl sulfoxide (15 mL) dropwise. The solution was allowed to stir 
at room temperature ovemight After 26 hours the excess NaH was carefully quenched with water 
(100 mL). Ethyl ether (100 mL) was added and the layers separated. The aqueous layer was 
extracted with fresh ethyl ether (3 x 50 mL). The combined ethereal layers were washed with 

25 brine, dried over anhydrous magnesium sulfate and concentrated in vacuo. Flash silica gel 
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chromatography of the crude residue eluting \Arfth 1:9 then 1:4 ethyl acetate: hexane gave two 
pure fractions that upon combining and concentrating under reduced pressure yielded 
Intermediate 1 1 3(b) (275 mg. 1 .06 mmol) as white feathers in 53% yield. 

Step 3. Preparation of (1,2-(ians)-2-[6-(Trifluoromethyl)pyridin-3-yqcyclopropanecarboxync 
5 acid 113(c) 

To a solution of Intermediate 113(b) (275 mg. 1.06 mmol) In a 1:1 mixture of 
tetrahydrofuran:water (4 mL) was added lithium hydroxide monohydrate (133 mg, 3.18 mmol). 
The semi-suspension was allowed to stir at room temperature over 2 days. The reaction mixture 
was acidified with 2M aqueous hydrochloric acid (c.a. 2 mL). The reaction mixture was then 
10 concentrated and lyophilized to obtain Intemiediate 113(c) as a white powder containing lithium 
chloride which was carried on directly without further purification. 

Step 4. Preparation of Title Compound: iV-(6-Oxo-2-phenyi-5,6-dihydro-1M- 
[1,2]diazepino[4,5,6-ccqindol-8-yl)-2-[6-(trifluoromethyl)pyridin-3- 
yljcyclopropanecarboxamide trifluoroacetate 

15 To a solution of Intermediate 113(c) (85 mg, 0.368 mmol) in methyl sulfoxide (2 mL) was added 
biethylamine (0.056 mL, 0.405 mmol) and 0-(7-azabenzotriazol-1-yl)-A/,W,A/;A/- 
tetramethyluronium hexafluorophosphate (154 mg, 0.405 mmol). After c.a. 10 min, the title 
compound of Example 7 (0.102 g, 0,368 mmol) was added. The reaction was capped and stirred 
overnight at room temperature. The mixture was subjected to preparative HPLC (20-100% 

20 acetonltrileAivater containing 0.1% trifluoroacetic acid). The pure fractions were combined and 
lyophilized to afford the title compound (27 mg, 0.045 mmol) as an orange powder in 12% yield. 
^H-NMR (de-DMSO): 6 12.11 (b, 1H), 10.50 (b. 1H). 10.39 (b, 1H), 8.71 (b, 1H). 8.15 (b, 2H), 7.90- 
7.80 (m, 2H). 7.70-7.45 (m, 6H), 2.65-2.55 (m, 1H). 2.27-2.18 (m, 1H), 1.67-1.51 (m, 2H). 
LCMS: (M+H*) 490.1. 

25 Example 1 14: {2m-2-Ami no-A/-f6-oxo-2-Dhenvl-5.6-dihvdro-1H-f 1 ■21diazeDinor4.5.6-ccnindol-8-vlV 
2-phenvl-acetamide (hydrochloric salt) 

HN-N 

ax 

Preparation of example 114 from the impure title compound of Example 117 (90 mg, 0.18 mmol) 
and 4M HCI in dioxane (10 mL) was carried out analogously to Example 91. Isolation, also in an 
30 analogous manner, afforded the title compound (65 mg, 0.10 mmol) as a yellow powder in 71% 
yield over two steps (including Example 117). 
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NMR (de-DMSO): 5 12.26 (s, 1H, exchanges), 11.08 (s, 1H, exchanges), 10.42 (s, 1H, 
exchanges), 8.86 (brs, 3H, exchanges), 8.07 (s. 1H), 7.72-7.63 (m, 5H), 7.62-7.41 (m, 7H), 5.22 
(m, 1H). 

LCMS: (M+H*) 410.1, (M+Na*) 432.0. 
5 Anal. Calcd. for C24H19N5O2 - 5.6 HCI ' 0.2 diethyl ether C, 47.40; H, 4.27; N, 1 1 .14. 
Found: C, 47.64; H, 4.21; N, 10.91. 

Example 1 1 5: (2RV2"Amino-A/'(6-oxo-2-phenyl-5.6-clihydro-1 H-f 1 .21diazepinof4.5.6-ccflindoU8-vn- 
3-phenyl-propionamide ^hydrochloric salt) 



10 Preparation of example 115 from the title compound of Example 118 (71 mg, 0.136 mmol) and 
4M HCI In dioxane (20 mL) was canrled out analogously to Example 91. Isolation, also in an 
analogous manner, afforded the title compound (66 mg, 0.12 mmol) as a yellow powder in 87% 
yield over two steps (from Example 118). 

NMR (de-DMSO): 5 12.20 (s, 1H, exchanges). 10.66 (s. 1H, exchanges). 10.44 (s, 1H, 

15 exchanges). 8.39 (br s, 3H, exchanges). 8.05 (s, 1H). 7.73-7.46 (m. 7H), 7.39-7.22 (m. 5H), 4.19 
(m, 1H). 3.21-3.06 (m. 2H, partially obscured). 
LCMS: (M+H*) 424.1. 

Anal. Calcd. for C25H21N5O2 2,8 HCI ' 0.1 diethyl ether • 0.2 dioxane: C. 57.15; H, 4.83; N. 12.72. 
Found: C, 57.33; H, 5.01; N, 12.56. 
20 Example 116: 1-Amlno-cvclohexanecarboxvllc acid (6-oxo-2-phenvl-S.6-dihydro-1 H- 
f1.2]diazepinof4.5.6-ccf)indol-8-yn-amide (hydrochloric salt) 



Preparation of example 116 from the title compound of Example 119 (311 mg, 0.062 mmol) and 
4M HCI in dioxane (5 mL) was canied out analogously to Example 91. Isolation, also in an 
25 analogous manner, included a further trituration with CH2Cl2/hexane and afforded the title 
compound (29 mg, 0.053 mmol) as an orange/yellow powder in 85% yield. 
^H NMR (de-DMSO): 5 12.29 (s, 1H, exchanges). 10.44 (s. 1H, exchanges), 10.28 (s. 1H, 
exchanges), 8.36 (brs, 3H. exchanges), 8.11 (s. 1H). 7.81 (s. 1H), 7.74-7.46 (m. 6H), 2.37-2.14 
(m, 2H). 1.96-1.35 (m, 8H). 



HN-N 
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LCMS: (M+H*) 402.2. (M+Na*) 424.1. 

Anal. Calcd. for C23H23N5O2 3.1 HCI • 0.1 diethyl ether 0.3 dioxane: C, 53.88; H, 5.42; N, 12.77. 
Found: C, 53.86; H, 5.60; N. 12.70. 

Example 1 17: ffRW6-Qx(>-2-Dhenvl-5.6-dihvdro-1H-f 1 ■21diazeDinor4.5.6-cdlindol-8-vlcarbamov»- 
5 Dhenyl-methvll-carbamic acid terf-butvl ester 




Preparation of exannple 117 finom the the title compound of Example 7 (hydrochloride) (44 mg, 
0.141 mmol), (R)-ferf-butoxycarbonylamino-phenyl-acetic acid (42 mg, 0.169 mmol), triethylamine 
(0.059 mL, 0.423 mmol), and 0-(7-azaben2otriazol-1-yl)-/V,A/,A/',/V'-tetramethyluronium 
10 hexafluorophosphate (64 mg, 0.169 mmol) in CHaCIa (0.4 mL) and /\/,/V<limethylformamide (0,4 
mL) was canied out analogously to Example 11. Silica gel chromatography (eluted with 1:1 
hexane:acetone), also in an analogous manner, afforded the title compound (102 mg) as a yellow 
powder contaminated with an unknown impurity. The compound was an intermediate and carried 
on without further purification to Example 91. 

15 NMR (de-DMSO): 5 12.12 (s, 1H), 10.41 (s, 2H), 8,12 (s, 1H), 7.69-7.48 (m, 10H), 7.42-7.27 
(m, 3H), 5.36 (d, 1H, J = 8.67 Hz), 1.41 (s. 9H). 
LCMS: (M-H") 508.1, (M+H*) 510.2, (M+Na*) 532.2. 

Example 1 1 8: r(R)-1-(6-Oxo-2-Dhenvl-5.6-dihvdro-1 H-f 1 ■21diazeDinof4.5.6-ccflindol-8- 

t 

Vlcarbamoyl)-2-phenvl"ethvn-carbamic acid terf-butyl ester 

HN-N 




20 

Preparation of example 118 from the title compound of Example 7 (hydrochloride) (43 mg, 0.138 
mmol), (R)-fe/t-butoxycarbonylamino-3-phenyl-propionic acid (44 mg, 0.166 mmol). triethylamine 
(0.058 mL, 0.414 mmol), and 0-(7-azabenzotriazoH-yl)-A/,A/,A/;A/-tetramethyluronlum 
hexafluorophosphate (63 mg, 0.166 mmol) in CH2CI2 (0.4 mL) and A/,A/-dimethylformamide (0.4 
25 mL) was carried out analogously to Example 11. Silica gel chromatography (eluted with 1:1 
hexane:acetone), also in an analogous manner, afforded the title compound (80 mg) as a yellow 
powder contaminated with an unknown impurity. The compound was carried on without further 
purification to Example 115. 
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NMR (ds-DMSO): 5 12.12 (1H). 10.41 (s. 1H), 10.25 (s. 1H). 8.18 (s. 1H). 7.71-7.48 (m, 7H). 
7.38-7.11 (m. 6H), 4,34 (br s, 1H), 3.02 (m. 1H). 2,87 (m, 1H, partially obscured by N^N- 
dimethylformamide singlet), 1.34 (s, 9H). 
LCMS: (M+H*) 524.2, (M+Na*) 546.2. 
5 Example 119: f 1 -r&Ox o-2-Dhenvl-5.6-dihvdro-1 W1 .21diazeDinQr4.5.6-ccnindQl-8-vlcarbamovn- 
cyclQhexyl)-carbamic acid terf-butyl ester 

HN-N 




Preparation of example 119 from the title compound of Example 7 (hydrochloride) (45 mg, 0.142 
mmol), 1-terf-butoxycarbonylamino-cyclohexanecarboxylic acid (42 mg, 0.171 mmol), 

10 triethylamine (0.059 mL. 0.426 mmol). and 0-(7-azabenzotriazol-1-yl)-A/,A/,A/',A/- 
tetramethyluronlum hexafluorophosphate (65 mg, 0.171 mmol) in CH2CI2 (0.4 mL) and A/,A/- 
dimethylformamide (0.4 mL) was earned out analogously to Example 11. Silica gel 
chromatography (eluted with 1:1 hexane:acetone), also in an analogous manner, afforded the title 
compound (38 mg, 0.076 mmol) as a yellow powder in 53% yield. 

15 NMR (de-DMSO): 8 12.08 (s, 1H), 10.37 (s, 1H). 9.59 (s, 1H), 8.14 (s. 1H), 7.70-7.48 (m. 8H), 
2.03-1.92 (m, 2H). 1.81-1.71 (m, 2H), 1.47 (m, 5H), 1.40-1.31 (m, 10H). 
LCMS: (M+H^ 502.1, (M+Na*) 524.1. 

Example 120: (3EM-Phenyl-but-3-enoic acid f6-oxo-2-Dhenyl-5.6-dihydro-1H- 
(1.21diazepino[4.5.6-ccnindol-8-vn-amide 

HN-N 



20 




Preparation of example 120 from the title compound of Example 7 (hydrochloride) (44 mg, 0.141 
mmol). (E)-4-phenyl-but-3-enoic acid (27 mg, 0.169 mmol). triethylamine (0.059 mL, 0.423 mmol), 
and 0-(7-azabenzotriazol-1-yl)-A/,W,A/;A/-tetramethyluronlum hexafluorophosphate (64 mg, 0.169 
mmol) in CH2CI2 (0.4 mL) and A/,A/-dimethylfonnamide (0.4 mL) was carried out analogously to 

25 Example 11. When the reaction was judged complete, the mixture was filtered to collect the 
solids which were then washed with methanol. After drying under vacuum, the title compound (41 
mg, 0.0.095 mmol) was obtained as a yellow powder in 68% yield. 

NMR (de-DMSO): 8 12.10, (s, 1H, exchanges), 10.38 (s, 1H. exchanges). 10.22 (s. 1H, 
exchanges), 8.21 (s. 1H), 7.77-7.63 (m. 3H). 7.60-7.53 (m, 2H), 7.53-7.42 (m. 4H). 7.38-7.30 (m, 

30 2H), 7.24 (m, 1 H). 6.57 (d. 1 H, J = 16.01 Hz), 6.45 (m. 1 H). 
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15 



20 



25 



NMR (de-DMSO/DCI): 5 8.20 (s. 1H). 7.75 (s, 1H), 7.71-7.65 (m. 2H). 7.60-7.47 (m. 4H), 7.43- 
7.37 (m, 2H). 7.38-7.29 (m, 2H). 7.22 (m, 1H), 6.55 (d. 1H, J= 16.23 Hz), 6.44 (m. 1H), 3.33 (d, 
2H, J = 9.09 Hz). 

LCMS: (M+H*) 421.1, (M+Na*) 443.1. 

Anal. Calcd. for C26H20N4O2 0.1 HjO 0.1 A/,yV-dimethylformamide: C, 73.53; H, 4.90; N, 13.37. 
Found: C, 73.26; H, 4.50; N, 13.61. 

Example 121 : 2-lndan-2 -vl-A/-(6-oxQ-2-Dhenvl-5.6-dihvdro-1 H-FI ■21diazeDinQr4.5 .6-cdlindQl-8-vl^- 
acetemlde 



HN-N 




Preparation of example 121 from the title compound of Example 7 (hydrochloride) (41 mg, 0.131 
mmol), indan-2-yl-acetic acid (28 mg, 0.157 mmol), triethylamine (0.055 mL, 0.393 mmol), and O- 
(7-azabenzotriazol-1-yl)-A/,A/,A/',/V-tetramethyluronlum hexafluorophosphate (60 mg, 0.157 mmol) 
in CH2CI2 (0.4 mL) and /V,Aklimethylformamide (0.4 mL) was carried out analogously to Example 
11. When the reaction was judged complete, the mixture was filtered to collect the solids, which 
were then washed with methanol. After drying under vacuum, the title compound (45 mg, 0.101 
mmol) was obtained as a yellow powder in 77% yield. 

'H NMR (de-DMSO): 8 12.08, (s, 1H, exchanges), 10.37 (s, IN. exchanges), 10.11 (s. 1H. 
exchanges). 8.20 (s, 1H). 7.70.-7.45 (m. 7H), 7.26-7.18 (m, 2H), 7.16-7.08 (m, 2H), 3.07 (dd, 2H, 
J = 7.72. 15.83 Hz), 2.87 (m, 1 H). 2.65 (dd. 2H, J = 6.59, 15.26 Hz). 
LCIVIS: (M+H*) 435.2, (M+Na*) 457.1. 

Anal. Calcd. for C27H22N4O2 0.5 H2O: C, 73.12; H, 5.23; N, 12.63. 
Found: C, 72.84; H, 4.99; N, 12.99. 

Example 122: A/-(6-Oxo -2-Dhenvl-5.6-dihvdro-1H-f 1 ■21diazepinQf4.5.6-ccnindol-8-vn-2-^toluene-4- 
sulfonylaminoVbenzamida 

HN-N 




30 



Preparation of example 122 from the title compound of Example 7 (100 mg, 0.362 mmol), 2- 
(toluene-4-sulfonylamino)-benzoic acid (158 mg, 0.542 mmol), triethylamine (0.201 mL, 1.446 
mmol), and 0-(7-azabenzotriazol-1-yl)-A/,A/,A/',A/'-tetramethyluronium hexafluorophosphate (206 
mg, 0.542 mmol) in A/,A/-dimethylformamide (4.0 mL) was earned out analogously to Example 11. 
When the reaction was judged complete, At/V-dlmethylformamide was evaporated and methanol 
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was added. The mixture was filtered and the solids collected and washed with methanol, 
dichlcramethane and diethyl ether. After drying under vacuum, the title compound (121 mg, 0.220 
mmol) was obtained as a yellow powder in 61% yield. 

NMR (drDMSO): 5 12.19 (s, 1H), 10.63 (s, 1H), 10.45 (s, 1H), 10.42 (s, 1H), 8.12 (s, 1H), 
5 7.85-7.78 (m, 2H), 7.74-7.67 (m, 2H), 7.64-7.56 (m, 4H), 7.56-7.42 (m, 4H). 7.29-7.20 (m, 3H), 
2.27 (s, 3H). 

LCMS: (M+H*) 550.1 ; (M-H)- 548.2. 

HRMS: (M+H^ catcd for C3oH24N504S, 550.1549, found 550.1551. 
Anal. Caicd. for C30H23N5O4S ' 0.5 H2O: C, 64.50; H, 4.33; N, 12.54. 
10 Found: C, 64.51; H, 4.20; N, 12.71. 

Example 123: 6-Oxo-2-phenvl-5.6-dihvdro-1H41.21diazepinor4.5.6-ccflindole-8-carboxylic acid 
phenethyl-amide 

HN-N 




15 Preparation of example 123 from the title compound of Example 49 (0.17 g, 0.5 mmol), 
pheneUiylamine (73 mg, 0.6 mmol), triettiylamine (100 mg, 1.0 mmol), and 0-(7-azabenzotriazol- 
1-yl)-y\/,A/,A/',/\/-tetrametiiyluronium hexafluorophosphate (0.23 g, 0.6 mmol) in DMSO (8 mL) was 
carried out analogously to the preparation of Example 76. Preparative HPLC (20-100% 
CH3CN/I-I2O containing 0.1% trifluoroaceUc acid), also in an analogous manner, afforded the titie 

20 compound (0.021 g) as a yellow powder in 9% yield. 

NMR (de-DMSO): § 12.49 (s, 1H), 10.49 (s, 1H), 8.77 (t, 1H, H=5.5 Hz), 8.07 (s, 1H), 8.00 (s, 
1H). 7.10-7.80 (m, 11H). 3.48 (m, 2H), 2.86 (t, 2H, J = 7.5 Hz). 
LCMS (M*+1): 409.1 

Example 124: f1.2-fra/>s)-2-(4-Fluoro-phenyl)-cvclopropanecarboxylic acid (6-oxo-2-Dhenvl-5.6- 
25 dihvdro-1 W1 .21diazepinof4.5.6-ccnindol-8-vh-amide 

HN-N 
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Preparation of example 124 was carried out analogously to the preparation of Example 113 
except that (1,2-&a/75)-2-(4'-fluorophenyl)-cyclopropanecart)oxylic acid was used instead of (1,2- 
l/a/7s)-2-(6-trifluoromethyl-pyridin-3-yl)-cyclbpropanecarboxylic acid in step 4. (1,2-frans)-2-(4'- 
Ruorophenyl)-cyclopropanecarboxylic acid was prepared using procedures similar to those 
5 described in steps 1-3 of Example 113 except that 4-fiuoro-benzaldehyde was used instead of 6- 
trifluoromethyl-3-pyridine carboxaldehyde. Final HPLC purification, also analogous to Example 
113, afforded the title compound (100 mg. 0.228 mmol) as a yellow powder in 62% yield. 
^H-NMR (do-DMSO): 5 12.12 (b. 1H), 10.46 (b, 1H). 10.41 (b. 1H). 8.18 (b, 1H), 7.70-7.45 (m. 7H). 
7.30-7.10 (m, 4H). 2.65-2.55 (m. 1H), 2.27-2.18 (m. 1H). 1.67-1.51 (m, 2H). 
10 HRMS: C21H21N5O2 • H: 439.1570. Found: 439.1584. 

Example 125: f1.2-frans)-2-Pyridin-3-vl-cvclopropanecarboxylic acid (6-oxo-2-Dhenvl-5.6-dihvdro- 
1/-/-[1.21diazepino[4.5.6-cc/lindol-8-vn-amide (hydrochloric salt) 




15 Preparation of example 125 was carried out analogously to the preparation of Example 113 
except that (1,2-&an3)-2-pyridin-3-yl-cyclopropanecarboxylic acid was used instead of (1,2-tra/75)- 
2-(6-trifluoromethyl-pyridin-3-yl)-cyclopropanecari30xylic acid in step 4. (1 »2-£ra/7S)-2-Pyridin-3 -yl- 
cyclopropanecarboxylic acid was prepared using procedures similar to those described in steps 1- 
3 of Example 113 except that pyridine-3-carbaldehyde was used instead of 6-trifluoromethyl-3- 

20 pyridine carboxaldehyde. Final HPLC purification, also analogous to Example 113, afforded the 
title compound (230 mg, 0.381 mmol) as an orange fluffy solid in quantitative yield. 
^H-NMR (de-DMSO): 8 12.15 (s, 1H), 10.58 (s. 1H). 10.38 (s. 1H), 8.81 (s, 1H), 8.15 (b, 2H), 7,82- 
7.45 (m, 9H), 2.35-2.25 (m, 1H). 1.70-1.51 (m, 1H). 1.35-1.10 (m. 1H). 0.90-0.65 (m. 1H). 
LCMS: (M+H*) 422.1. 

25 Example 126: f1.2"f/Bns)-2-(3-Methoxy-phenvn-cvc!opropanecarboxylic acid (6-oxo-2-phenvl-5.6- 
dihydro-l H-[1 .2]dia2epinof4.5.6-cdlindol-8-yl)-amide 

HN-N 
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Preparation of example 126 was carried out analogously to the preparation of Example 113 
except that (1.2-trans)-2-{3-methoxyphenyl)-cyclopropanecarboxyric acid was used instead of 
(1.2-trans)-2-(6-trifiuoromethyl-pyridin-3-ylKyclopropanecarbo^^ acid in step 4. (1 .2-fra/)s)-2- 
(3'-Methoxyphenyl)-cyclopropanecarboxylic acid was prepared using procedures similar to those 
5 described In steps 1-3 of Example 113 except that 3-methoxy-ben2aldehyde was used instead of 
6-trifluoromethyl-3-pyridlne carboxaldehyde. Final HPLC purification, also analogous to Example 
113, afforded the title compound (132 mg, 0.293 mmol) as a pale orange solid in 74% yield. 
^H-NMR (de-DMSO): S 12.09 (s. 1H). 10.43 (s, 1H). 10.38 (s. 1H), 8.15 (s, 1H). 7.70-7.40 (m, 7H), 
7.25-7.15 (m, 1H), 6.77 (b, 3H), 3.74 (s, 3H), 2.40-2.30 (m. 1H), 2.12-2.05 (m, 1H), 1.56-1.47 (m, 
10 1H). 1.42-1.33 (m.lH). 
LCMS:(M+H*) 451.1. 

Example 127: fm-2-Amino-2-cvclohexvl-r6-QXQ -5.6-dihvdrQ-1-f1.2ldiazeDinor4.5.6-cdlindQ^^^^^ 
acetamide (hydrochloric salt) 

HN-N 



15 



Title Compound 



RCO2H O 

HATU Q r'^V^ 4N HOI (Dioxane) 

of Example 2 EtaN, DMF^ kA^N-Jls^N CH2CI2. 92% 

hHBo& " H-CI RH2 " 

127(a) 




Step 1. Preparation of I(R)-CyclohexyI-(6-oxo-5,6-dihydro-1H-[1,21dlazepino[4,5,6-cdlindol- 
8-ylcarbamoyl)-methyl]-carbamlc acid tert-butyl ester 127(a) 

Preparation of Intermediate 127(a) from the title compound of Example 2 (105 mg, 0.445 mmol), 
(R)-tert-butoxycarbonylamino-cyclohexyl-acetic acid (172 mg, 0.668 mmol), triethylamlne (0.248 
20 mL, 1 .782 mmol). and 0-(7-azabenzotriazol-1-yl)-A/,A/, A/', A/'-tetramethyluronium 
hexafluorophosphate (254 mg, 0.668 mmol) in A/,A/-dimethylformamide (4.0 mL) was carried out 
analogously to Example 11. Silica gel chromatography (eluted with 1:1 hexane:ethyl acetate), also 
In an analogous manner, afforded Intermediate 127(a) (110 mg, 0.250 mmol) as a yellow powder 
in 56% yield. 

25 'H NMR (de-DMSO): 5 11.71 (d, 1H, J = 2.26 Hz), 10.23 (s. 1H), 10.07 (s, 1H), 8.10 (s, 1H), 7.59 
(s, 1H), 7.55 (d, 1H, J = 2.45 Hz), 7.46 (s. 1H). 6.86 (d, 1H, J = 8.85 Hz), 3.92 (dd, 1H, J = 8.10, 
7.91 Hz), 1.77-1.46 (m, 6H), 1.37 (s. 9H), 1.24-0.93 (m, 5H). 
LCMS: (M+H*) 440.1, (M+Na*) 462.2; (M-H)' 438.2. 

Step 2. Preparation of Title Compound: (R)-2-Amino-2-cycIohexyl-(6-oxo-5,6-dihydro-1- 
30 [1 ,2]diazepino[4,5,6-cG(Iindol-8-yl)-acetamide (hydrochloric salt) 

Preparation of the title compound from Intemiediate 127(a) (66.1 mg, 0.150 mmol) and 4.0 M HCI 
in dioxane (1.5 mL) was earned out analogously to Example 91. Isolation, also in an analogous 
manner, afforded the title compound (52.0 mg, 0.138 mmol) as a yellow powder in 92% yield. 
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NMR (de-DMSO): S 11.86 (s, 1H). 10.69 (s, 1H), 10.31 (s. 1H). 8.29 (br s. 3H). 8.08 (s, 1H). 
7.63 (s, 1H), 7.49 (s, 1H). 3.80-3.69 (m, 1H), 1.93-1.55 (m, 6H). 1.29-0.98 (m. 5H). 
LCMS: (M+H*) 340.3. (M+Na*) 362.3. 

Example 128: 2-lndan-2-v K6-oxo-5.6<iihvdro-1-f 1 ■21dia2eDinof4.5.6-cdlindol-8-vn-acetamide 

HN-N 




Preparation of example 128 from the title. compound of Example 2 (freebase) (88.7 mg. 0.443 
mmol), indan-2-yl-acetic acid (117 mg. 0.665 mmol). triethylamine (0.247 mL. 1.774 mmol), and 
0-(7-azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (253 mg, 0.665 
mmol) in A/,/\/-dimethylformamide (4.0 mL) was earned out analogously to Example 11. When the 

10 reaction was judged complete, A(A/-dimethylformamide was evaporated and methanol was added. 
The mixture was filtered to collect the solids, which were then washed with methanol, 
dichloromethane and diethyl ether. After drying under vacuum, the title compound (115 mg, 0.321 
mmol) was obtained as a yellow powder in 72% yield. 

NMR (ds-DMSO): 5 11.71 (s. 1H), 10.23 (s, 1H), 10.05 (s, 1H). 8.15 (s. 1H), 7.58(s. 1H), 7.55 

15 (d, 1H, J = 2.26 Hz), 7.46 (s, 1H), 7.26-7.16 (m, 2H), 7.16-7.06 (m. 2H), 3.06 (dd, 2H, J = 7.54, 
5.54 Hz). 2.92-2.79 (m, 1 H). 2.65 (dd, 2H. J = 6.59. 6.78 Hz). 2.47 (d. 2H, J = 9.80 Hz). 
LCMS: (M+H*) 359.1, (M+Na*) 381.0; (M-H)- 357,2. 

Example 129: fl .2-frans)-2-Pvrldin-3-yl-cvcloDroDanecarboxylic acid (6-oxo-5.6-dihvdro-1H- 
ri.21diazepinof4.5.6-ccflindol-8-vh-amide 




20 V H H 

Preparation of example 129 from the title compound of Example 2 (freebase) (200 mg. 1.00 
mmol), (1,2-fr'a/?s)-2-pyridin-3-yl-cyclopropanecarboxylic acid (see Example 125 for preparation- 
estimated purity c.a. 75%) (240 mg, c.a.1.10 mmol), triethylamine (0.550 mL, 3.96 mmol), and O- 
(7-azabenzotriazol-1-yl)-/V,/V,W',A/-tetramethyluronium hexafluorophosphate (570 mg. 1.50 mmol) 

25 in A/,A/-dimethylfomfiamide (8.0 mL) was canled out analogously to Example 11. Silica gel 
chromatography (eluted with 100:10:1 ethyl acetate: methanol: ammonium hydroxide), also in an 
analogous manner, afforded the title compound (38 mg, 0.110 mmol) as a yellow powder in 11% 
yield. 

^H NMR (de-DMSO): 6 11.73 (d. 1H. J = 2.26 Hz), 10.41 (s, 1H), 10.23 (s. 1H). 8.50 (d, IN, J = 
30 1.88 Hz). 8.41 (dd. 1H. J = 3.20, 1.51 Hz). 8.11 (d, 1H, J= 1.51 Hz), 7.61-7.48 (m. 3H), 7.45 (s, 
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10 



15 



20 



25 



1H), 7.32 (dd, 1H, J = 5.09, 3.20 Hz), 2.45-2.36 (m. 1H). 2.18-2.05 (m. 1H), 1.58-1.49 (m, 1H), 
1.49-1.36 (m,1H). 
LCMS: (M+H*) 346.1; (M-H)" 344.1. 

HRMS: (M+H*) calcd for CigHieNsOj, 346.1304, found 346.1316. 

Example 130: f1.2-fnans)-2-(1'-Trityl-1H-imidazol-4'-Yn-cvcloDropanecarboxvlic acid (6-0X0-2- 
phenyl-5.6-dihvdro-1 H-f 1 ■21diazepinof4.5.6-cd|indol-8-yn-amide 



HN-N 



HN-N 




HATU, EtaN, OMSO, 100% 





(a) 

/5a:N O 



Preparation of example 130 was carried out analogously to the preparation of Exanfiple 113 
except that (1,2-fra/7s)-2-(1 -trityl-1H-inriidazol-4-yl)-cyclopropanecarboxylic acid was used instead 
of (1.2-&a/?s)-2-(6-trifluoromethyl-pyridin-3-yl)-cyclopropanecarboxylic acid in step 4. (1 ,2-frans)-2- 
(1'-trityl-1H-imidazol-4'-yl)-cyclopropanecarboxylic acid was prepared using procedures similar to 
those described in steps 1-3 of Example 113 except that 1-trityl-1H-imidazole-4-carbaldehyde was 
used instead of 6-trifiuoromethyl-3-pyridine carboxatdehyde. Final purification consisted of 
methanol trituration. The resulting solids were isolated by filtration, washed with cold methanol, 
and dried overnight under vacuum at room temperature to afford the title compound (263 mg, 
0.366 mmol) as a yellow powder in quantitative yield. 

^H-NMR (ds-DMSO): 8 12.09 (s. 1H). 10.43 (s, 1H), 10.38 (s. 1H), 8.13 (s, 1H), 7.70-7.30 (m. 
18H). 7.25 (s, 1H), 7.15-7.05 (m, 6H), 6.87 (s, 1H). 2.35-2.24 (m, 1H), 2.20-2.13 (m. 1H). 1.38- 
1.23 (m, 2H). 
LCMS: (M+H*) 653.3 

Example 131: (6-Oxo-5. 6-dihvdro-1-ri.21diazeDino[4.5.6-1indol-8-yn-3-(pyridin-2-yloxv)- 



benzamlde 



HN-N 




Preparation of example 131 from the title compound of Example 2 (25 mg. 0.125 mmol). 3- 
(pyridin-2-yloxy)-benzoic acid (88 mg, 0.348 mmol), AtA/-diisopropylethylamlne (0.19 mL, 1.04 
mmol), and 0-(7-azabenzotriazol-1-yl)-A/,A/,A/;A/-tetramethyluronium hexafluorophosphate (159 
mg, 0.42 mmol) in A/,A/-dimethylformamide (3 mL) was carried out analogously to Example 11. 
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Silica gel chromatography (eluted with 2% methanol in CH2CI2). also in an analogous manner, 
afforded the title compound (20 mg, 0.05 mmol) as a yellow powder in 40% yield. 

NMR (ds-Acetone): 5 7.92 (s, 1H), 7.89 (s. 1H), 7.55-7.52 (m, 4H), 7.39 (s, 1H), 7.37 (s, 1H), 
7.34 (m, 1H), 7.32-7.24 (m, 2H). 7.15 (m. 1H). 6.95 (m, 1H). 6.93 (m. 1H), 6.77-6.73 (m, 5H), 6.88 
5 (m, 1H). 

LCMS:(M+H*) 398.1. 

Example 1 32: A/-(6-Oxo-5.6-dihvdro-1 H-fl ■21dia2eDinor4.5.6-ccnindol-8-vn-4-thioDhen-2-vl- 
butyramide 

HN-N 

H 

10 Preparation of example 132 from the title compound of Example 2 (freebase) (200 mg, 1.00 
mmol). 4-thiophen-2-yl-butyriG acid (187 mg. 1.10 mmol). triethylamine (0.550 mL. 3.96 mmol). 
and 0-(7-azabenzotriazol-1-yl)-/\/,A/,/V',A/-tetramethyluronium hexafluorophosphate (570 mg, 1.50 
mmol) In A/,Aklimethylformamide (8.0 mL) was carried out analogously to Example 11. Silica gel 
chromatography (eluted with ethyl acetate), also in an analogous manner, afforded the title 

15 compound (72 mg, 0.204 mmol) as a yellow powder In 20% yield. 

NMR (ds-DMSO): 5 11.70 (d. 1H, J = 2.07 Hz). 10.22 (s, 1H), 10.03 (s. 1H). 8.13 (d, 1H. J = 
1.51 Hz), 7.55 (d, 1H. J = 1.51 Hz), 7.53 (d, 1H, J = 2.45 Hz), 7.45 (s^ 1H), 7.31 (dd, 1H, J = 4.33, 
0.94 Hz), 6.94 (dd, 1H, J = 3.39. 1.70 Hz), 6,86 (d, 1H. J = 2.83 Hz), 3.84 (t, 2H, J = 7.54 Hz). 2.37 
(t. 2H. J = 7.35 Hz), 1 .93 (tt. 2H, J = 7.54. 7.35 Hz). 

20 LCMS: (M+H*) 353.2, (M+Na*) 375.2; (M-H)" 351 .2. 

HRMS: (M+H^ calcd for C16H17N4O2S. 353.1072, found 353.1056. 
Anal, Calcd. for C18H16N4O2S: C. 6135; H. 4.58; N, 15.90. 
Found: C, 61.06; H, 4.52; N. 15.71. 

Example 1 33: r2ffl-2--Hvdroxv-A/-f6-oxo-2-Dhenvl-5.6-dihvdro-1 H-fl .21diazepinor4.5.6-ccflindol>»8>- 
25 yh-2-phenylethanamide 

HN-N 




Preparation of example 133 from the title compound of Example 7 (hydrochloride) (46 mg, 0.147 
mmol), (2/?)-hydroxy(phenyl)ethanoic acid (27 mg, 0.177 mmol), triethylamine (0.061 mL, 0.44 
mmol), and 0-(7-azabenzotriazol-1-yl)-A(A/,A/',A/-tetramethyluronium hexafluorophosphate (67 
30 mg, 0.177 mmol) in CH2CI2 (0.4 mL) and MW-dimethylformamide (0.4 mL) was earned out 
analogously to Example 11. Silica gel chromatography (eluted with 3:1:1 hexane:ethyl 
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acetate:ethanol), also in an analogous manner, followed by two successive triturations (ethyl 
acetate/diethyl ether then methanol/diethyl ether) afforded the title compound (34 mg, 0.082 
mmol) as a yellow powder in 56% yield. 

NMR (ds-DMSO): 5 12.12. (s. 1H), 10.38 (s. 1H). 10.16 (s. 1H), 8.14 (s, 1H), 7.81 (s, 1H). 7.70- 
5 7.64 (m, 2H). 7.61-7.45 (m. 6H), 7.42-7,26 (m, 3H). 6.35 (br s. 1H. partially exchanged), 5.13 (s, 
1H). 

LCMS: (M-H)' 409.2. 

Example 134: n.2-frar7sV2-Pyridin-2-vl-cvcloDropanecarfaoxvlic acid (6-oxo-2-phenvl-5.6-dihvdro- 
1H41.21diazeDinof4.5.6-ccflindol-8-yl)-amide (acetic acid salt) 



10 




Preparation of example 134 was earned out analogously to the preparation of Example 113 
except that (1,2-f/ans)-2-pyridin-2'-yl-cyclopropanecarboxylic acid was used Instead of (1 ,2-fra/7S)- 
2-(6-trifluoromethyl-pyridin-3-yl)-cyclopropanecarboxylic acid in step 4. (1,2-frans)-2-Pyridin-2-yl- 
cyclopropanecarboxylic acid was prepared using procedures similar to those described in steps 1- 
15 3 of Example 113 except that pyridine-2-carbaldehyde was used instead of 6-trifluoromethyl-3- 
pyridine carbaldehyde. Final HPLC purification, also in an analogous manner but using 0.1% 
acetic acid Instead of 0.1% TFA, afforded the title compound (107 mg, 0.254 mmol) as a 
greenish-yellow solid in 69% yield. 

^H-NMR (de-DMSO): S 12.09 (s, 1H). 10.43 (s, 1H), 10.38 (s, 1H). 8.15 (s, 1H), 7.70-7.40 (m. 7H), 
20 7.25-7.15 (m, 1H), 6.77 (b, 3H). 3.74 (s. 3H). 2.40-2.30 (m, 1H), 2.12-2.05 (m. 1H), 1.55-1.47 (m. 
1H). 1.42-1.33 (m,1H). 
LCMS: (M+H*) 422.1. 

Example 135: n.2-f/ans)-2-(1H-lmidazol-4-yn-cyclopropanecarboxvlic acid (6-Qxo-2-Dhenvl-5.6- 
dihydrQ-1H-[1.21diazepinof4.5.6-ccnindol-8-ylVamlde (acetic acid salt) 

HN-N 



25 




Preparation of example 135 was carried out by suspending the title compound of Example 130 
(260 mg, 0.398 mmol) in anhydrous dichioromethane (5 mL) and adding anhydrous trifluoroacetic 
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acid (5 mL) at room temperature. After 30 minutes, the mixture was concentrated and subjected 
to preparative HPLC. in a manner analogous to Example 134. to afford the title compound (72 mg, 
0.175 mmol) as a fluffy yellow solid in 44% yield. 

'H-NMR (dff-DMSO): 8 12.09 (s. 1H). 10.43 (s. 1H), 10.37 (s, 1H), 8.15 (s, 1H), 7.97 (b, 1H), 7.70- 
7.45 (m, 7H). 7.13 (b. 1H). 2.40-2.30 (m, 1H), 2.12-2.04 (m, 1H), 1.45-1.33 (m. 2H). 
LCMS: (M+H*) 422.1. 

Example 1 36: f 2R VPiDeridine-2 -carboxvlic acid (6-oxQ-2-Dhenvl-5.6-dihvdrQ-1 H- 

ri.21dia2eplnor4.5.6-ccflindol-8-vlVamide f hydrochloric salt) 




136(a) 



Step 1. Preparation of (2R)-2-(6-Oxo-2-phenyi-5,6-dihydro-1H-[1,2]diazepino[4,5.6-cd]indol- 
8-yicarbamoyI)-piperidine-1-carboxylic acid te/f-butyl ester 136(a) 

Preparation of Intermediate 136(a) from the title compound of Example 7 (0.11 g. 0.4 mmol), 
(2R).piperidine-1,2-dicarboxylic acid 1-ferf-butyl ester (0.143 g, 0.6 mmol). triethylamine (0.3 mL, 
2 mmol), 

(>^7-azabenzotriazo[-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (0.23 g, 0.63 
mmol) and /V,A/-dimethylformamide (0.1 M, 5 mL) was can-ied out analogously to Example 11. 
Silica gel chromatography afforded Intemnediate 136(a) (0.21 g) as a yellow powder in 88% yield. 
^H-NMR (de-DMSO): 5 12.09 (s. 1H). 10.40 (s, 1H), 10.11 (s. 1H), 8.10 (s, 1H), 7.74-7.44 (m, 7H). 
4.64-4.55 (m, 1H). 3.83 (d, 1H, J= 12.25 Hz), 3.35-3.20 (buried m. 1H), 2.20-2.05 (m, 1H), 1.80- 
1.50 (m, 3H), 1.45-1.25 (bs, 11H). 
LCMS: (M+H*) 488.2. 

Step 2. Preparation of Title Compound: (2R)-PiperidIne-2-carboxylic acid (6-oxo-2-phenyl- 
S,6-dihydro-1 /f-[1 ,2]diazepino[4,5,6-cdiindol-8-yl)-amide (hydrochloric salt) 

Preparation of the title compound from Intermediate 136(a) (0.16 g, 0.33 mmol) and 4M HCI in 
dioxane (1.6 mL, 6.6 mmol) was carried out analogously to Example 91. Isolation, also in an 
analogous manner, included a further trituration with CH2Cl2/diethyl ether and afforded the title 

■ 

compound (0.137 g) as an orange/yellow powder in 96% yield. 

'H-NMR (da-DMSO): 8 12.31 (s. 1H), 10.90 (s, 1H), 10.45 (s, 1H). 9.26 (b, 1H), 8.80-8.75 (m. 1H), 
8.11 (s, 1H). 7.76-7.46 (m, 7H), 3.95-3.81 (m, 1H), 3.35-3.25 (m, 1H), 3.10-2.92 (m, 1H), 2.36- 
2.26 (m, 1H), 1.76-1.51 (m, 5H). 
LCMS:(M+H*) 388.1. 
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Example 137: (2S^PiDeridine-2-carboxvlic acid f6-oxo-2-phenyl-5.6-clihydrO"1H- 



f 1 .2]diazepinof4.5.6-ccflindol-8"yl)-amide (hydrochloric salt) 

HN-N 

=v 4N Ha (Dioxane) 




HN-N 



CH2CI2. 95% 




137(a) 



Step 1. Preparation of (2S)-2-(6-Oxo-2-phenyi-5,6-dihydro-1H-[1,2]diazepino[4,5|6-CGqindol- 
5 8-ylcarbamoyl)-piperidine-1-carboxyl]c acid te/t-butyl ester 137(a) 

Preparation of Intermediate 137(a) from the title compound of Example 7 (0.138 g, 0.5 mmol), 
(2S)-Piperidine-1,2-dicarboxylic acid 1-fe/f-butyl ester (0.143 g, 0.6 mmol), triethylamlne (0.3 mL, 
2 mmol), 0-(7-azabenzotriazoH-yl)-A/,A/,A/',/\/-tetramethyluronium hexafluorophosphate (0.23 g, 
0.63 mmol) and A(A/-dimethylfonnamide (0.1 M. 5 mL) was canied out analogously to Example 
10 11. Silica gel chromatography afforded Intermediate 137(a) (0.20 g) as a yellow powder in 84% 
yield. 

^H-NMR (de-DIVISO): 8 12.09 (s, 1H), 10.40 (s, 1H), 10.11 (s, 1H), 8.10 (s, 1H), 7.74-7.44 (m, 7H), 
4.64-4.55 (m. 1H), 3.83 (d. 1H. J = 12.25 Hz), 3.35-3.20 (buried m, 1H). 2.20-2.05 (m. 1H), 1.80- 
1.50 (m. 3H), 1.45-1.25 (bs, 11H). 

15 LCMS:(M+H*) 488.1. 

Step 2. Preparation of Title Compound: (2S)-Piperidlne-2-carboxylic acid (6-oxo-2-phenyl- 
5,6-diiiydro-1 ,2]diazepino[4,S,6-cd[|indol-8-yi)-amide (liydrochloric salt) 
Preparation of the title compound from Intermediate 137(a) (0.16 g, 0.33 mmol) and 4M HCI in 
dioxane (1.6 mL, 6.6 mmol) was carried out analogously to Example 91. Isolation, also in an 

20 analogous manner, included a further trituration with CH2Cl2/diethyl ether and afforded the title 
compound (0.132 g) as an orange/yellow powder in 95% yield. 

^H-NMR (ds-DMSO): 5 12.31 (s. 1H). 10.90 (s, 1H), 10.45 (s, 1H). 9.26 (b, 1H). 8.80-8.75 (m, 1H), 
8.11 (s. 1H), 7.76-7.46 (m, 7H), 3.95-3.81 (m, 1H), 3.35-3.25 (m, 1H), 3.10-2.92 (m, 1H), 2.36- 
2.26 (m, 1H). 1.76-1.51 (m, 5H). 
25 LCMS: (M+H*) 388.2. 

Example 138: f2S.4R)-4-Hvdroxv-pvrrolidine-2-carboxylic acid (6-oxo-2-phenvl"5.6-dihYdro-1H- 
ri.21diazeDinof4.5.6-ccnindol-8-vlVamide (hydrochloric salt) 

HN-N. HN-N 



HOu 




V-NBoc " 



4N HCI (Dioxane) O 

^ hoi.../t^h h 

V-NH " H-CI 



CH2CI2, 71% 




138(a) 
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Step 1. Preparation of (2S, 4R)-4-Hydroxy-2-(6-oxo-2-phenyl-5,6-dihydro-1H- 
[1»2]diazepino[4,5,6-cd!Iindol-8-ylcarbamoyl)-pyrrolldine-1-carboxylic acid tert-butyi ester 
138(a) 

5 Preparation of Intermediate 138(a) from the title compound of Example 7 (0.138 g, 0.5 mmol), 
(2S, 4R)-4-hydroxy-pyrrolidine-1,2-dicarboxyllc acid 1-fe/f-butyl ester (0.144 g, 0.6 mmol), 
triethylamine (0.3 mL, 2 mmol), and (>-(7-a2aben2otria20l-1-yl)-A/,A/,A;;A/-tetramethyluronium 
hexafluorophosphate (0.23 g. 0.63 mmol) and /V,A/-dimethylformamlde (0.1 6 mL) was carried 
out analogously to Example 11. Silica gel chromatography afforded Intennediate 138(a) (0.127 g) 
10 as a yellow powder in 52% yield. 

^H-NMR (de-DMSO): 5 12.19 (s, 1H), 10.46 (s, 1H), 10.28 (s. 1H), 8.29 (s. 0.8H. major rotamer). 
8.29 (s. 0.2H, niinor rotamer), 7.75-7.51 (m, 7H), 4.50-4.35 (m. 2H), 3.60-3.30 (m. 3H), 2.30-2.17 
(m. 1H), 2.10-190 (m. 1H), 1.48 (s, 2H, minor rotamer), 1.34 (s, 2H, major rotamer). 
LCMS: (M+H^ 490.1. 

15 Step 2. Title Compound: (2S,4R)-4-Hydroxy-pyrroiidine-2-carboxyiic acid (6-oxo-2-phenyl- 
5,8-diiiydro-1 H-[1 ,2]diazepino[4,5,6-cd|indoi-8-y l)-amlde (liydrocliioric salt) 

Preparation of the title compound from Intemnediate 138(a) (0.105 g, 0.21 mmol) and 4M l-ICI in 
dioxane (1 mL, 4.2 mmol) was carried out analogously to Example 91. Isolation, also in an 
analogous manner, included a further trituration with CH2Cl2/diethyl ether and afforded the title 
20 compound (0.065 g) as an orange/yellow powder in 71 % yield. 

^H-NMR (de-DMSO): S 12.33 (s. 1H), 10.93 (s. 1H). 10.44 (s, 1H). 10.10-9.95 (m, 1H), 8.90-8.45 
(m, 1H), 8.08 (s. 1H), 7.75-7.45 (m, 7H). 4.75-4.35 (bm, 3H), 3.45-3.30 (m. 1H), 3.20-3.10 (m, 
1H). 2.50-2.35 (m, 1H). 2.10-1.95 (m, 1H). 
LCMS: (M+H*) 390.1. 

25 Example 1 39: (2S)- 2-Amino-3-cvanQ-A/-(6-oxo-2-phenvl-5.6-dihvdro-1 H-f 1 .21diazeDinQf4.5.6- 
cd|indol-^-yl)-proDionamlde acetic acid salt 




139(a) 



Step 1. Preparation of (1S)-[2-Cyano-1-(6-oxo-2-phenyi-5|6-dihydro-1/y-[1,2]diazepino[4,5,6- 
cc/lindoi-8-yicarbamoyl)-ethyl]-carbam^c acid te/t-butyl ester 139(a) 

30 Preparation of Intennediate 139(a) from the title compound of Example 7 (0.138 g, 0.5 mmol), 
(2S)-2-ferf-butoxycarbonylamino-3-cyano-propionic acid (0.134 g, 0.6 mmol), triethylamine (0.3 
mL, 2 mmol), 0-(7-azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (0.23 
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g, 0.63 mmol) and MAZ-dimethylformamide (0.1 M, 5 mL) was carried out analogously to 
Example 11. Silica gel chromatography afforded Intermediate 139(a) (0.094 g) as a yellow powder 
in 40% yield. 

^H-NMR (de-DMSO): 5 12.15 (s. 1H). 10.42 (s, 1H), 10.37 (s, 1H). 8.11 (s. 1H), 7.75-7.48 (m, 8H). 
5 4.55-4.40 (m. 1H). 3.02 (dd. 1H. J = 17.1, 4.9 Hz). 2.85 (dd, 1H, J= 17.0, 9.0 Hz), 1.43 (s, 9H). 
LCMS: (M+H^ 473.2. 

Step 2. Preparation of Title Compound: (2S)- 2-Amino-3-cyano-/V-(6-oxo-2-phenyl-5,6- 
dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-propionaniide acetic acid salt 

Preparation of the title compound from Intemriediate 139(a) (0,084 g, 0.18 mmol) and 4M HCI in 
10 dioxane (0.9 mL, 3.6 mmol) was earned out analogously to Example 91. A preparative HPLC 

afforded the title compound (0.038 g) as an orange/yellow powder in 49% yield. 

^H-NMR (de-DMSO): 5 12.31 (s. 1H), 10.50 (s, 1H), 10.35 (bs, 1H), 8.24 (s, 1H), 7.80-7.55 (m, 

7H), 3.84 (dd. 1H, J = 7.0. 6.9 Hz), 2.99 (dd, 1H, J= 16.8, 5.7 Hz), 2.85 (dd, 1H, J= 16.6. 7.2 Hz). 

2.73 (s, 6H). 
15 LCMS: (M+H*) 373.1. 

Examole 140: r2SVA/-(6-Oxo-2-Dhenvl-5.6-dlhvdro-1H-ri.21diazeDinor4.5.6-cdlindol-8-vh-2- 

pyrrolidin-2-vl-acetamide (hydrochloric salt) 




20 Step 1. Preparation of (2S)-2-[(6-Oxo-2-phenyl''5,6-dihydro-1//-[1,2]diazepino[4,5,6-co(|indol- 
8-ylcarbamoyl)-niethyl]-pyrrolidine-1-carboxylic acid te/f-butyl ester 140(a) 

Preparation of Intermediate 140(a) from the title compound of Example 7 (0.138 g, 0.5 mmol), 
(2S)-2-carboxymethyl-pyrrolidine-1-carboxylic acid fe/f-butyl ester (0.143 g, 0.6 mmol). 
triethylamine (0.3 mL, 2 mmol). and 0-(7-azabenzotriazol-1-yl)-A/,A/,A/;/V-tetramethyluronium 
25 hexafluorophosphate (0.23 g. 0.63 mmol) and A/,A/-dlmethylfbrmamide (0.1 M. 5 mL) was canied 
out analogously to Example 11. Silica gel chromatography afforded Intemiediate 140(a) (0.155 g) 
as a yellow powder in 64% yield. 

^H-NMR (de-DMSO): 5 12.09 (s, 1H), 10.39 (s. 1H), 10.17 and 10.10 (2s. 1H, minor and major 
rotamer). 8.20 (s, 1H). 7,75-7.45 (m. 7H), 4.10 (s, 1H). 4.20-4.05 (m. 1H), 3.50-3.25 (m, 2H), 
30 2.10-1.75 (m, 4H). 140 and 1.29 (2s, 9H. minor and major rotamer). 
LCMS: (M-Boc+H^ 388.2. 

Step 2. Preparation of Title Compound: (2S)-JV-(6-Oxo-2-phenyl-5,6-dihydro-1/y- 
[1 ,2]diazepino[4,5,6-ccr]Indol-8-yl)-2-pyrrolidin-2-yi-acetamide (hydrochloric salt) 
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Preparation of the title compound from Intermediate 140(a) (0.1 g, 0.20 mmol) and 4M HCI in 
dloxane (1 mL, 4.2 mmol) was cam'ed out analogously to Example 91. Isolation, also in an 
analogous manner, included a further trituration with CH2Cl2/diethyi ether and afforded the title 
compound (0.055 g) as an orange/yellow powder in 63% yield. 
5 major rotamer, ^H-NMR (de-DMSO): 8 12.23 (s, 1H), 10.48 (s. 1H), 10.41 (s. 1H), 9.25-9.10 (m. 
1H), 8,95-8.80 (m. 1H), 8.11 (s. 1H). 7.75-7.45 (m, 7H). 4.10 ( buried m, 1H), 3.90-3.75 (m. 1H). 
3.25-3.15 (m. 2H), 2.95-2.85 (m. 2H). 2.25-1.55 (m, 5H). 

minor rotamen ^H-NMR (de-DMSO): 8 12.31 (s, 1H), 10.92 (s, 1H), 10.45 (s, 1H). 9.85-9.75 (m. 
1H). 8.75-8.60 (m, 1H). 3.35-3.25 (m, 2H). 
10 LCMS: (M+H*) 388.2. 

Example 141: (3R)-1.2.3.4-T etrahvdrQ-isQauinQline-3-carboxvlic acid (B-oxQ-5.6-dihvdro-1H- 
ri.2]diazeDinof4.5.6-cdlindol-8-vn-amide (hydrochloric sam 




141(a) 



Step 1. Preparation of (3R) 3-(6-Oxo-S,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8- 
1 5 ylcarbamoyl)-3,4-dihydro-1 //-isoquinoline-2-carboxylic acid terf-butyl ester 141 (a) 

Preparation of intermediate 141(a) from the title compound of Example 2 (0.1 g, 0.5 mmol), (3R)- 
3,4-dihydro-1H-isoquinoline-2,3-dlcarboxylic add 2-fe/f-butyl ester (0.103 g, 0.6 mmol), 
triethylamine (0.3 mL, 2 mmol). 0-(7-azabenzotria2ol-1-yl)-/V,/V,A/',/V-tetramethyluronium 
hexafluorophosphate (0.23 g, 0.63 mmol) and /V,W-dimethylformamide (0.1 M, 5 mL) was canied 
20 out analogously to Example 11. Silica gel chromatography afforded Intermediate 141(a) (0.094 g) 
as a yellow powder In 41% yield. 

^H-NMR (de-DMSO): 8 11.72 (bs, 1H), 10.25 (s, 1H), 10.14 (bs, 1H), 8.09 and 7.96 (2s, 1H. major 
and minor rotamer), 7.57 (s, 2H), 7.47 (s. 1H), 7.30-7.10 (m, 4H), 4.75-4.60 (m, 1H), 4.48-4.34 
(m, 1H), 3,40-3.00 (m. 3H), 1.47 (s, 3H), 1,31 (s, 6H). 
25 LCMS: (M-H^ 458.3. 

Step 2. Preparation of Title Compound: (3R)-1,2,3,4-Tetrahydro-isoquinoline-3-carboxylic 
acid (6-oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]indol-8-yI)-amide (hydrochloric salt) 

Preparation of the title compound from Intermediate 141(a) (0,094 g, 0.20 mmol) and 4M HCI In 
dloxane (1 mL, 4.2 mmol) was carried out analogously to Example 91. Isolation, also in an 
30 analogous manner, included a further trituration with CHaCla/diethyl ether and afforded the title 
compound (0.051 g) as an orange/yellow powder in 63% yield. 
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'H-NMR (de-DMSO): 5 11.98 (s. 1H). 11.08 (s. 1H), 10.32 (s, 1H), 9.93 (b, 1H), 9.64 (b. 1H), 
8.09 (s. 1H), 7.74 (s. 1H), 7.64 (s, 1H), 7.51 (s, 1H), 7.29 (8, 5H), 4.50-4.10 (buried m, 3H). 3.53 
(dd, 1H. J= 16.4, 4.0 Hz), 3.14 (dd, 1H, J= 16.8, 12.06 Hz). 
LCMS: (M+H*) 360.1. 

Example 142: (2S. 4R)-4-Benzvloxy-pyiTolidine-2-cari30xvlic acid f6-oxo-5.6-dihvdro-1H- 
f1.2]diazepinof4.5.6-cdlindol-8-vn-amide (hydrochloric salt) 



HN-N 



V^Boc" 




HN-N 



4N HCI (Dioxane) 
CH2CI2. 92% 




H-CI 



142(a) 



Step 1. Preparation of (2S, 4R) 4-Benzyioxy-2-(6-oxo-5,6-dihydro-1H-[1,2]diazepmo[4,5,6- 
1 0 CG(]indol-8-ylcarbamoyl)-pyrrolidine-1 -carboxylic acid te/t-butyi ester 142(a) 

Preparation of intermediate 142(a) from the title compound of Example 2 (0.1 g, 0.5 mmol), (2S, 
4R)-4-benzyloxy-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester (0.103 g. 0.6 mmol), 
trietfiylamine (0.3 mL, 2 mmol), 0-(7-azabenzotriazol-1-yl)-A/,/\/,A/',A/-tetramethyluronlum 
hexafluorophosphate (0.23 g, 0.63 mmol) and A/;A/-dimethylfonmamide (0.1 M, 5 mL) was carried 
15 out analogously to Example 11. Silica gel chromatography afforded Intermediate 142(a) (0.126 g) 
as a yellow powder in 50% yield. 

^H-NMR (de-DMSO): S 11.76 (s, 1H). 10.26 (s, 1H), 10.18 (s, 1H), 8.18 and 8.10 (s, 1H, 
rotamers), 7.60 (s, 1H), 7.58 (s, 1H), 7.48 (s. 1H), 7.42-7.26 (m. 5H), 4.53 (s, 2H), 4.39-4.26 (m, 
1H), 4.22 (bs, 1H), 3.54 (bs, 2H), 3.32 (s, 2H), 1.27 (s, 6H). 
20 LCMS: (M-H*) 502.2. 

Step 2. Preparation of Title Compound: (2S, 4R)-4-Benzyloxy-pyrrolidine-2-carboxylic acid 
(6-oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cd]lndol-8-yl)-amide (hydrochloric salt) 

Preparation of the title compound from Intennediate 142(a) (0.106 g, 0.21 mmol) and 4M HCI in 
dioxane (1 mL, 4.2 mmol) was carried out analogously to Example 91. Isolation, also in an 
25 analogous manner, included a further trituration with CHjCla/diethyi ether and afforded the title 
compound (0.085 g) as an orange/yellow powder in 92% yield. 

^H-NMR (de-DMSO): 8 11.96 (s. 1H), 10.94 (s, 1H), 10.33 (s, 1H), 10.12 (b, 1H), 8.89 (b, 1H), 
8.06 (s. 1H). 7.70 (s, 1H), 7.64 (s, 1H), 7.51 (s. 1H), 7.45-7.28 (m, 7H), 4.40 (b, 2H). 3.47 (b, 2H), 
2.80-2.65 (m, 1H), 2.15-2.01 (m, 1H). 
30 LCMS: (M+H*) 404.2. 
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Example 1 43: f2ffl-2-Amino^-(4-^ydroxvphenyl)-AM6-oxQ-2-phenyl-5.6<lihvdrc^ H 
f 1 .2]diazeDinor4.5.6-ccflindol-8-yl)DroDanamide hydrochloride 

HN-N 




Preparation of example 143 from title compound of Example 150 (64 mg, 0.119 mmol), and 4M 
5 HCI in dioxane (5 mL) was carried out analogously to Example 91. Isolation, also in an analogous 
manner, included freebaslng with triethylamine and subsequent silica gel chromatography eluting 
with 3:1:1 hexane:ethyl acetate:ethanol. With ice bath cooling, the purified freebase in CH2CI2 (5 
mL) was treated with 4M HCI in dioxane (0.1 mL). After removal of the volatile components, the 
title compound (32 mg, 0.067 mmol) was obtained as an orange/yellow powder in 57% yield. 
10 NMR (drDMSO): S 12.25 (s. 1H. exchanges), 10.71 (s, 1H, exchanges), 10.45 (s, 1H, 
exchanges), 9.44 (br s, 1H, exchanges), 8.45-8.31 (br m, 2H, exchanges), 8,08 (s, 1H), 7.76-7.45 
(m. 7H), 7.09 (d, 2H, J = 8 Hz), 6.72 9d, 2H, J = 8 Hz), 4.13 (m. 1H), 3.19-2.97 (m, 2H). 
LCMS: (M+H*) 440.0, (M-H)" 438.2. 

Example 144: (S^-l-Methyl-Dyn'olidine-2-carboxylic acid (6-oxo-5. 6-dihvdro-1- 
15 f1.2]diazepino[4.5.6-lindol-8-vn-amide 

HN-N 




Preparation of example 144 from the title compound of Example 2 (190 mg, 0.95 mmol), N- 

methylproline (129 mg, 1.47 mmol), triethylamine (0.19 mL, 1.43 mmol), and 0-(7- 

azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (470 mg, 1.3 mmol) in 
20 MAT-dimethylformamide (5 mL) was carried out analogously to Example 11. Silica gel 

chromatography (eluted with 10 % methanol in CH2CI2), also in an analogous manner, afforded 

title compound (100 mg, 0.32 mmol) as a yellow powder in 34% yield. 

NMR (de-DMSO): 11.83 (s, 1H), 10.33 (s, 1H). 9.96 (s. 1H), 8.24 (s, 1H), 7.73 (s, 1H), 7.65 (s, 

1H), 7.55 (s, 1H). 3.20 (m. 1H), 3.03 (m, 1H). 2.63 (m, 1H), 2.23 (m. 1H), 1.91-1.88 (m. 3H). 
25 Anal. Calcd for Ci6Hi7N502- 0.2 H2O: C, 61.02; H. 5.57; N, 22.24. Found: C, 60.83; H. 5.29; N, 

22.23. 

LCMS: (M+H*) 312.1. 

Example 145: (2RV5-Oxo-Pvn'olidine-2-carboxylic acid (6-oxo-5.6-dihydro-1- 
[1 .21diazepinof4. 5.6]indol-8-yl)-amide 
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HN-N 




Preparation of example 145 from the title compound of Example 2 (freebase) (190 mg, 0.95 
mmol), (/?H+)-pyrTolidonecarboxylic add (167 mg, 1.29 mmol), triethylamine (0.25 mL. 1.77 

m 

mmol), and 0-<7-a2aben20triazoi-1-yl)-W,W,/v;A/-tetramethyluronium hexafluorophosphate (538 
5 mg, 1.42 mmol) in A(A/-dimethylfonmamide (5 mL) was carried out analogously to Example 11. 
The mixture was concentrated and the residue was triturated with methanol. The resulting solids 
were then collected by filtration and washed with methanol to give the title compound (220 mg, 
0.57 mmol) as a yellow powder in 60% yield. 

NMR (de-DMSO): 11.79 (s, 1H), 10.27 (s, 1H), 10.20 (s. 1H). 8.11 (s, 1H). 7,91 (s. 1H), 7.62 (s, 
10 1H), 7.59 (s, 1H), 7.49 (s, 1H). 4.21 (m, 1H), 2.36 (m, 1H), 2.24-2.16 (m, 2H), 2.03 (m, 1H). 

Anal. Calcd for C15H13N5O3- 1 H2O: C. 54.71; H, 4.59; N. 21.27. Found: C. 54.51; H, 4.68; N, 
21.05. 

LCMS: (M+H*) 312.2. 

Example 146: A/-f6-Oxo-5.6-dihvdro-1 H-fl .21diazeDinor4.5.6-cdlindol-8-vn-3-DiDeridin-4-yl- 
15 acrylamide acetic acid salt 



H 



Title Compound 
of Example 2 




146(a) 



H 



4N HCI (Dioxane) 
CH2CI2. 31% 




Step 1 . Preparation of 4-[2-(6-Oxo<-5,6-dihydro-1H-[1 ,2]diazepino[4,5,6-CGr]indol-8- 
ylcarbamoyl)-vinyl]-piperidine-1-carboxylic acid feif-butyi ester 146(a) 

20 Preparation of intennediate 146(a) from the title compound of Example 2 (freebase) (49 mg. 
0.245 mmol), 4-(2-carboxy-vinyl)-piperidlne-1-carboxylic acid te/t-butyl ester (99 mg, 0.39 mmol), 
triethylamine (0.069 mL, 0.49 mmol). and 0-(7-azaben2otriazoH-yl)-A/,A/,A/',A/- 
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10 



15 



tetramethyluronium hexafluorophosphate (148 mg. 0.39 mmol) in A/,A/-dimethylformamide (3 mL) 
was carried out analogously to Example 11. Silica gel chromatography (eluted with 10 % methanol 
In CH2CI2), also in an analogous manner, afforded Intermediate 146(a) (58 mg, 0.13 mmol) as a 
yellow powder in 55% yield. 

Step 2. Preparation of Title Compound: iV-{6-Oxo-5,6-dihydro-1H-£1,21diazepinoI4,S,6- 
CG(|Indol-8-yl)-3-piperidin-4-yl-acrylamide acetic acid salt 

Preparation of the title compound from Intermediate 146(a) (58 mg, 0.13 mmol) in CH2CI2 (2 mL) 
and 4M HCI in dioxane (2 mL) was earned out analogously to Example 91 After concentration, 
the residue was purified by preparative H PLC (Peeke Scientific. Hl-Q C18 reverse phase 5u. 
100A, 250x21.2 mm column) eluting with CH3CN and 0.1% acetic acid In water at a flow rate of 20 
mL/min using a gradient of 5-95% CH3CN over 40 min to give the title compound (16 mg, 0.04 
mmol) as a pale yellow powder in 31% yield. 

NMR (de-DMSO): 11.55 (s, 1H). 10.00 (s. 1H). 9.91 (s. 1H), 8.00 (s. 1H), 7.32 (d. J = 8 Hz. 
2H). 7.22 (s, 1H). 6.50 (m. 1H). 5.82 (m. 1H). 2.77-2.74 (m. 2H). 2.03 (m. 1H). 1.65-1.53 (m, 2H), 
1.29-1.28 (m, 2H), 1.10-1.02 (m, 2H). 
LCMS: (M+H*) 337. 

Example 1 47: 8-feAf-Bu toxvcarbonvlamino-6-QXQ-5.6-dihvdrQ-1 H-fl .21dia2epinof4.S.6-cdlindole-2- 
carboxvlic acid methvl ester 



MeO, 



Intermediate 2(b), 
Example 2 



B0C2O. EtsN 



CH3CN,100% B^^HN 




MeO^^O 



POCb. DMF 
CH2CI2. 68% 



BocHN 



147(a) 




NH2NH2.H2O, AcOH 
MeOH, reflux. 100% 



HN-N 



BocHN 




147(c) 



NBS. DMF 



-78°C to RT. 75% 



HN-N 



BocHN 




147(d) 



Pd(dppf)Cl2. MeOH 
EtaN, CO, DMF, 35% 



HN--N 



BocHN 




OMe 



20 Step 1. Preparation of 6-teit-Butoxycarbonylamino-1//-indole-4-carboxylic acid methyl 
ester 147(a) 
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Triethylamine (17.1 mU 123 mmol) was added slowly to Intermediate 2(b) of Example 2 
(hydrochloride) (27.5 g, 121 mmol) cooled to 0 ""C in 400 ml anhydrous CH3CN. After 0.5 hours, 
di-te/t-butyl dicarbonate (26.76 g, 123 mmol) in anhydrous CH3CN (50 mL) was added, and the 
mixture was allowed to stir at room temperature for 24 h at which point volatile components were 
5 removed in vacuo. Ethyl acetate (500 mL) and H2O (500 mL) were added, and the aqueous layer 
was extracted with ethyl acetate (4X120 mL). The combined ethyl acetate extracts were washed 
with H2O (2X170 mL) and brine (100 mL) and allowed to dry over Na2S04. Following filtration, the 
volatile components were removed in vacuo to afford Intemiediate 147(a) (35.1 g, 121 mmol) as a 
brown solid in quantitative yield. 

10 NMR (de-DMSO): 8 12.28 (s, 1H), 9.43 (s. 1H), 7.91 (br s, 1H), 7.89 (s, 1H), 7.42 (t, 1H, J = 
2.73 Hz). 6.83 (t, 1H. J= 2.17 Hz), 3.89 (s. 3H). 1.50 (s, 9H). 
LCMS: (M+Na*) 313.1 ; (M-H)- 289.2. 
Anal. Calcd. for C15H18N2O4: C, 62.06; H. 6.25; N, 9.65. 
Found: C, 62.08; H, 6.30; N, 9.59. 

15 Step 2. Preparation of 6>teit43utoxycarbonylamino-3-formyl-1/f-indole^-carboxylic acid 
methyl ester 147(b) 

A premixed Vilsmeier reagent consisting of phosphorus oxychloride (33.67 mL, 3624 mmol) in 
A/,A/-dimethylformamide (81.40 mL) was added dropwise at 0 to Intermediate 147(a) (33.87 g, 
116 mmol) stirring in anhydrous CH2CI2 (584 mL). The mixture was stinred for 1 hour at room 

20 temperature, quenched with aqueous 2.0 M sodium acetate (700 ml) at 0 °C and neutralized witii 
solid Na2C03. A solid formed and the mixture was partitioned between etiiyl acetate (4000 mL) 
and H2O (2000 mL). The layers were separated and the aqueous layer was extracted with ethyl 
acetate (4 X 500 mL). The organic layers were combined, washed with brine, dried over Na2S04, 
filtered, and concentrated. i\/lethanol (3500 mL) was added to the residue followed by K2CO3 (70 

25 g). The mixture was stinred at room temperature for 16 hours at which point volatile components 
were removed in vacuo. Ethyl acetate (500 mL) and H2O (500 mL) were added. The entire 
mixture was Uien filtered and the insoluble solids were collected and dried under vacuum to afford 
Intermediate 147(b) (14.35 g, 45.1 mmol) as a white solid. The aqueous layer was again extracted 
witii ethyl acetate (4X120 mL), and the etiiyl acetate extracts were combined, washed with H2O 

30 (2X170 mL), brine and allowed to dry over Na2S04.^ Following filtration, tiie volatile components 
were removed in vacuo to afford additional Intermediate 147(b) (10.74 g, 33.8 mmol) as a white 
solid. The combined yield for Hie two batches was 68%. 

NMR (de-DMSO): 5 12.28 (s, 1H), 10.09 (s, 1H). 9.60 (s, 1H), 8.23 (d, 1H, J = 3.01 Hz), 7.96 
(d, 1H, J= 1.32 Hz). 7.65 (d, 1H, J= 1.88 Hz), 3.84 (s, 3H), 1.50 (s. 9H). 

35 LCMS: (M+H*) 319, (M+Na*) 341 .1 ; (M-H)' 317.1 

Step 3. Preparation of (6-Oxo-5,6-dihydro-1/f-[1,2]diazepino[4,5|6-cd]indol-8-yi)-carbamiG 
acid terf-butyl ester 147(c) 
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Acetic acid (7.89 ml) was added to Intermediate 147(b) (25.1 g, 78.9 mmol) in anhydrous 
methanol (789 ml). The suspension was stinBd at room temperature for 10 minutes and 
H2NNH2 H2O (21.43 mL, 395 mmol) was added. The mixture was stin-ed at room temperature for 
another 10 minutes, heated at 70 ''C for 0.5 hours and cooled to room temperature. The volatile 
5 components were removed in vacuo and the residual oil was triturated with methanol and toluene 
to afford Intermediate 147(c) (23.6 g, 78.9 mmol) as a yellow powder in quantitative yield. 

NMR (de-DMSO): 5 11.63 (s. 1H). 10.19 (s, 1H). 9.45 (s, 1H). 7.76 (s. 1H). 7.62 (s. 1H), 7.51 
(d, 1H, J = 2.07 Hz). 7.44 (s. 1H). 1.49 (s, 9H). 
LCMS: (M+H*) 301.1, (M+Na^ 323.1; (M-H)* 299.1. 
10 Anal. Calcd. for C15H16N4O3 0.5 H2O: C, 59.10; H, 5.46; N. 18.38. 
Found: C. 59.49; H. 5.43; N. 17.97. 

Step 4. Preparation of (2-Bromo-6-oxo-5,6<llhydro-1/y-[1,2]diazepino[4,5,6-CGflindoU8-yl)- 
carbamic acid tert-butyl ester 147(d) 

Intemiediate 147(c) (1.00 g. 3.33 mmol) was dissolved in anhydrous At/V-dimethylformamide (15 
15 ml) and cooled to -78 **C. N-Bromosuccinimide (0.564 g, 3.17 mmol) in anhydrous A/,A/- 
dimethylfomnamide (3.5 ml) was added dropwise over 2 min. The reaction mixture was allowed to 
wami to room temperature and stirred for 1 hour. Additional N-bromosuccinimide (0.337 g, 2.00 
mmol) in /V,A/-dimethylfbnDamide (c.a. 1.5 mL) was then added in portions over a 0.5 hours period 
to drive the reaction to completion. The reaction mixture was pourod into H2O (70 mL), and a dark 
20 solid predpitated. The solid was collected by filtration and dried under vacuum to give 
Intermediate 147(d) (0.95 g, 2.51 mmol) as dark solid in 75% yield. 

NMR (de-DMSO): 5 12.54 (s. 1H). 10.47 (s. 1H). 9.57 (s, 1H), 7.77 (s. 1H), 7.71 (d. 1H, J = 
1.70 Hz). 7.31 (s, 1H), 1.53 (s, 9H). 

LCMS: (M+H*) 379.0, 381.0. (M+Na^ 401.0, 403.0; (M-H)" 377.1, 379.1. 
25 Anal. Calcd. for Ci5Hi5BrN403: C, 47.51; H, 3.99; N, 14.77. 
Found: C, 47.42; H, 3.99; N, 14.51. 

Step 5. Preparation of Title Compound: 8-teft-Butoxycarbonylamino-6-oxo-S,6-dlhydro-1//- 
[1,2]dlazeplno[4,5,6-ctf|indole-2-carboxylic acid methyl ester 

Intermediate 147(d) (0.200 g, 0.529 mmol). triethylamine (0.147 mL, 1.06 mmol) and anhydrous 
30 methanol (2 mL) in anhydrous A/,A/-dimethylformamide (2 ml) were purged with Ar. [1,r- 
Bis(diphenylphosphino)ferrocene]dichloropalladlum (II) (86.4 mg, 0.106 mmol) was added and CO 
was bubbled into the reaction mixture for 5 minutes. The reaction was then sealed and heated at 
85 °C for 16 hours. The mixture was filtered through a thin pack of diatomaceous earth and the 
filtrate reduced in vacuo. Silica gel chromatography (eluted with 1:1 ethyl acetate: hexane) 
35 afforded the title compound (66 mg, 0.184 mmol) as a yellow powder in 35% yield. 
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NMR (de-OMSO): 8 12.42 (s. 1H), 10.80 (s. 1H), 9.69 (s. 1H), 8.14 (s. 1H) 7.91 (s. 1H), 7.76 
(s, 1H), 3.92 (s, 3H). 1.49 (s, 9H). 
LCMS: (M+H^ 359.1, (M+Na^ 381.2; (M-H)' 357.0. 

Example 148: 1-Amino-A/-f 6-oxo-2-PhenYl-5.6-dihvdro-1 H-f 1 .21diazepinof4.5.6-ccflindol-8-vn-2.3- 
dihydro-1 H-indene-1 *carboxamide hydrochloride 

HN-N 




Preparation of example 148 from title compound of Example 149 (52 mg, 0.097 mmol), and 4M 

HCI in dioxane (5 mL) was carried out analogously to Example 91. Isolation, also in an analogous 
10 manner, afforded the title compound (46 mg, 0.097 mmol) as a yellow powder in quantitative yield. 
NMR (de-DMSO): 5 12.42 (s, 1H), 10.60 (s. 1H). 10.20 (s, 1H), 9.05-8.86 (m, 3H), 8.23 (s, 1H), 

7.90-7.73 (m, 3H), 7.72-7.57 (m, 6H), 7.55-7.41 (m 2H). 3.42 (m, 1H). 3.31 (m, 1H), 3.08 (m, 1H), 

2.55 (m, 1H, partially obscured). 

LCMS: (M+H*) 436.2, 419.2. 
15 Example 149: 1.1-Dimethylethyl 1-{[(6-oxo-2-phenvl-5.6-dihydro-1H-ri.21diazeDinor4.5.6-ccnindol- 

8-yl^amino1carbonvlV2.3-dihvdro-1 H-inden-1 -ylcarbamate 




c-s/ NHBoB 

Preparation of example 149 from the title compound of Example 7 (hydrochloride) (52 mg, 0.17 
mmol), 1-({[(1,1<limethylethyl)oxy]carbonyl}amino)-2,3<lihydro-1H-indene-1-carboxylic acid (72 

20 mg, 0.26 mmol), triethylamine (0.071 mL, 0.51 mmol), and 0-(7-azabenzotriazoH-yl)-A/,A/,A/',A/- 
tetramethyluronium hexafluorophosphate (99 mg, 0.26 mmol) in CH2CI2 (0.4 mL) and A/,A/- 
dimethylformamlde (0.4 mL) was earned out analogously to Example 11. Silica gel 
chromatography (eluted with 1:1 hexane:acetone), also in an analogous manner, afforded the title 
compound (63 mg, 0.12 mmol) as a yellow powder in 69% yield. 

25 NMR (de-DMSO): 5 12.05 (s, 1H). 10.36 (s. 1H), 10.01 (m, 1H), 8.09 (m. 1H), 7.87-7.74 (m, 
2H), 7.70-7.62 (m, 2H), 7.63-7,53 (m, 2H), 7.52-7.47 (m, 2H), 7.31-7.22 (m, 3H). 3.08-2.95 (m, 
3H), 2.09 (m, 1H), 1.40 (m, 9H). 
LCMS: (M-H)" 534.0. 
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Example 150: 1.1-Dimet hvlethvl n/?V14f4-hvdroxyDhenvl)methvlT-2-oxo-2-fr6-oxQ>2-phenyi^5 6- 
dihvdro-l W1 .21diazepin Qr4.5.6-cdlindo|.^-vnaminQlethvlcarfaamate 

HN-N 
0^5/ \\ 




Preparation of example 150 from the title compound of Example 7 (hydrochloride) (44 mg, 0.144 
5 mmol). (2R)-2-({[(1,1-dimethylethyl)oxy]carbonyl}amino)-3-(4-hydroxyphenyl)propanoic acid (46 
mg, 0.173 mmol). triethylamine (0.060 mL, 0.43 mmol), and 0-(7-azabenzotriazoM-yl)-/\/,A/,A/;W- 
tetramethyluronium hexafluorophosphate (66 mg. 0.173 mmol) in CH2CI2 (0.4 mL) and A/,A/- 
dimethylformamide (0.4 mL) was canied out analogously to Example 11. Silica gel 
chromatography (eluted with 1:1 hexane:acetone), also in an analogous manner, afforded the title 
1 0 compound (74 mg, 0. 1 37 mmol) as a yellow powder in 95% yield. 

NMR (de-DMSO): 5 12,11 (s, 1H), 10.41 (s. 1H). 10.20 (s. 1H), 9.20 (s, 1H). 8.17 (s, 1H). 7.71- 
7.45 (m, 7H). 7.14 (d, 2H, J = 8.50 Hz), 6.68 (d, 2H, J= 8.40 Hz), 4.24 (m, 1H), 2.94 (m, 1H), 2.72 
(m, 1H), 135 (s, 9H). 
LCMS: (M-H)" 538.1. 

15 Example 151: 1.1-Dimeth vlethvl nffl-1-fr4-hvdroxvphenvnmethvn>2-oxo-2-rr6-Qxo-2-phenvl-5.6- 
dihvdro-1W1.2]diazepinQr4.5.6-cc nindol-8-vnaminolethvlfmethvncarbamate 

HN--N 




Preparation of example 151 from the title compound of Example 7 (hydrochloride) (40 mg. 0.128 
mmol). (2R)-2-I{[(1 . 1 -dimethylethyl)oxy]carbonylKmethyl)amino]-3-(4-hydroxypheny l)propanoic 

20 acid (57 mg. 0.192 mmol), triethylamine (0.054 mL. 0.384 mmol), and 0-(7-azabenzotriazol-1-yl)- 
A/,A/,A/;A/4etramethyluronium hexafluorophosphate (73 mg, 0.192 mmol) in CH2CI2 (0.4 mL) and 
/\/,A/-dimethylformamide (0.4 mL) was carried out analogously to Example 11. Additional (2R)-2- 
[{[(1.1-dimethylethyl)oxy]carbonyl}(methyl)amino]-3-(4-hydroxyphenyl)propanoic acid (14 mg, 
0.047 mmol) and 0-(7-azabenzotriazoH-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate 

25 (18 mg, 0.047 mmol) were added after 24 hours to drive the reaction to completion. Silica gel 
chromatography (eluted with 1:1 hexane: acetone), also In an analogous manner, afforded the title 
compound (55 mg, 0.099 mmol) as a yellow powder in 78% yield. 

^H NMR (de-DMSO) multlple : 8 12.10 (br s. 1H), 10.38 (br s, 1H), 9.20 (m, 1H). 8.13 (m, 1H). 
7.72-7.63 (m, 3H). 7.61-7.43 (m, 4H), 7.09-7.00 (m, 2H). 6.72-6.62 (m, 2H), 4.82-4.60 (m, 1H). 
30 3.19-3.08 (m. 1H), 2.93-2.85 (m, 1H). 2.80-2.62 (m, 3H), 1.37-1.21 (m. 9H). 
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10 



15 



20 



25 



LCMS: (M+H*) 554.2. (M+Na*) 576.2 (M-H)' 552.0. 
Example 152: 1.1-Dimethvl ethvl nffl-i-fM-fluoroDh6nvl^methvll-2.QXQ-2-l 
dihvdro-1 H-\^ ■21diazeDinQf4 5.6-cdlindQl-a- vnaminQ]fithY lnarhamate 

HN-N 



[6-oxo-2-Dhenv>-fi fi- 




Preparation of example 152 from the title compound of Example 7 (hydrochloride) (40 mg. 0.128 
mmol), (2H)-2-({[(1,1-dimethylethyl)oxy]carbonyOamlno)-3-(4-fluorophenyl)propanoic acid (54 mg, 
0.192 mmol). triethylamine (0.064 mL, 0.384 mmol). and 0-(7-azabenzotriazol-1-yl)-/v,/V.A/',/V'- 
tetramethyluronium hexafluorophosphate (73 mg. 0.192 mmol) in CH2CI2 (0.4 mL) and N.N- 
dimethylfomiamide (0.4 mL) was earned out analogously to Example 11. Silica gel 
chromatography (eluted with 1:1 hexane:acetone), also in an analogous manner, aflbreled the title 
compound (61 mg, 0.113 mmol) as a yellow powder in 88% yield. 

NMR (de-DMSO): S 12.12 (s. 1H). 10.42 (s. 1H). 10.25 (s. 1H). 8.18 (s, 1H), 7.71-7.46 (m. 7H). 
7.42-7.34 (m, 2H). 7.21-7.09 (m. 3H), 4.41 (m, 1H), 3.03 (m, 1H). 2.85 (m 1H). 1.34 (s. 9H). 
LCMS: (M-H)" 540.2. 

SfflmPte 153; 1.1-Pimethvlethvl nffl-1-f4-hv d roxvDhenvh-?-oxo-2-rf6-QXQ-9-Dhenv!-5 6-dihvri m. 

1^1 .21diazeDinor4.5.8- ccnindQl-8-vnqminQ|ethv lcarhamaffl 

HN-N 




30 



^HBo^ 

Preparation of example 153 from the title compound of Example 7 (hydrochloride) (42 mg, 0.134 
mmol). (2«)-({[(1.1-dimethylethyl)oxy]carl)onyl}amino)(4-hydroxyphenyl)ethanoic acid (54 mg. 
0.202 mmol), triethylamine (0.056 mL. 0.402 mmol), and 0-(7-azabenzotria2ol-1-yl)-A/,A/,/V'./V'- 
tetramethyluronlum hexafluorophosphate (77 mg, 0.202 mmol) in CHaCIa (0.4 mL) and N.N- 
dimethylfomiamide (0.4 mL) was carried out analogously to Example 11. Additional (2/?)-({I(1,1- 
dimethylethyl)oxy]carl)onyl}amino)(4-hydroxyphenyl)ethanoic acid (27 mg. 0.10 mmol) and 0-(7- 
azabenzotriazol-1-yl)-A/,A/,A/',A/'-tetramethyluronium hexafluorophosphate (39 mg, 0.10 mmol) 
were added after 24 hours to drive the reaction to completion. Silica gel chromatography (eluted 
with 1:1 hexane:acetone), also In an analogous manner, afforded the title compound (48 mg, 
0.091 mmol) as a yellow powder in 68% yield. 

NMR (de-DMSO): S 12.11 (s, 1H). 10.40 (s. 1H), 10.30 (s. 1H), 9.46 (s, 1H), 8.12 (s, 1H), 7.71- 
7.48 (m, 7H), 7.33-7.27 (m. 2H), 6.80-6.69 (m, 2H), 5.22 (m, 1H), 1.41 (s, 1H). 
LCMS: (M+H*) 526.2. 
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Example 154: 1.1-Dimethvlethvl nRV1-(naDhthalen-2>vlmethvll-2-oxo-2-f(6-oxQ-2-phenvl-5.6- 
dihvdro-1 H-fl .21dia2eDinor4.S.6-(xfllndQl-^yltominolethvlcarbamate 



b 




Preparation of example 154 from the title compound of Example 7 (hydrochloride) (40 mg, 0.128 
5 mmol), (2/?)-2-({[(1,1-<iimethylethyl)oxy]carbonyl}amlno)-3-naphthalen-2-ylpropanoic acid (58 mg, 
0.192 mmol), triethylamine (0.054 mL, 0.384 mmol), and 0-(7-azabenzotriazoI-1-yl)-A/,A/,A/',A/- 
tetramethyluronium hexafluorophosphate (73 mg, 0.192 mmol) in CH2CI2 (0.4 mL) and N,N- 
dimethylfomiamide (0.4 mL) was carried out analogously to Example 11. Silica gel 
chromatography (eluted with 1:1 hexane:acetone), also in an analogous manner, afforded the title 
10 compound (69 mg, 0.120 mmol) as a yellow powder in 94% yield. 

NMR (de-DMSO): 5 12.12 (s. 1H), 10.41 (s. 1H), 10.31 (s. 1H), 8.18 (s, 1H), 7.90-7.81 (m, 4H), 
7.71-7.66 (m. 3H). 7.62-7.56 (m, 3H), 7.54-7.46 (m, 4H), 7.23 (d, 1H, J = 8.1 Hz), 4.46 (m, 1H), 
3.23 (m, 1H). 3.02 (m, 1H), 1.30 (s. 9H). 
LCMS: (M-H)' 572.2. 

15 Example 155: 1.1-Dimethvlethvl nf?V1-r(4-hvdroxvDhenvnmethvn-2^xo-2-f(6- QXQ-5.6-dihvdro-1H- 
[1.21diazepinof4.5.6-ccnindol-8-vl)amino1ethvlcarbamate 

HN-N 




HO- 

Preparation of example 155 from the title compound of Example 2 (71 mg, 0.30 mmol), (2f?)-2- 
({[(1 ,1-dimethyIethyl)oxy]carbonyl}amino)-3-(4-hydroxyphenyl)propanoic acid (121 mg, 0.45 

20 mmol), triethylamine (0.125 mL, 0.9 mmol), and 0-(7-azabenzotriazoH-yl)-A/,A/,A/',A/- 
tetramethyluronium hexafluorophosphate (171 mg, 0.45 mmol) in CH2CI2 (0.5 mL) and W,A/- 
dimethylformamide (0.5 mL) was carried out analogously to Example 11. Purification, also in an 
analogous manner (eluted with 1:1 hexane:acetone) afforded the title compound (100 mg, 0.22 
mmol) as a yellow powder in 72% yield. 

25 NMR (de-DMSO): 8 11.75 (s. 1H). 10.26 (s, 1H), 10,13 (s, 1H), 9.19 (s, 1H), 8.16 (s, 1H), 7.61- 
7.56 (m. 2H), 7.14 (d. 2H. J= 8.10 Hz), 7.04 (d, 1H, J = 8.48 Hz), 6.66 (d, 2H, J= 8.10 Hz), 4.22 
(m. 1H), 3.08 (m, 1H). 2.87 (m, 1H), 1.34 (s, 9H). 
LCMS: (M+H*) 464.2, (M+Na*) 486.2. 
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Example 156: 1.1-Dimethvlethvl MRV1-ff4-hYdroxyphenvhmethvlV2-oxo-24f6^3XO-5.6-dihydro- 

1 H-(1 .2Tdiazepinor4.5.6-cdlindol-8-Ynamino]ethvlfmethyhcarbam 

HN-N 





^FlBoc" 

Preparation of example 156 from the title compound of Example 2 (74 mg, 0.31 mmol), {IR)-!- 
5 [{((1 J-dimethylethyl)oxy]carl3onyl}(methyl)amino]-3-(4-hydroxyplienyl)pr acid (138 mg, 

0.47 mmol), triethylamine (0.130 mL, 0.93 mmol), and 0-(7-azabenzotriazol-1-yl)-A/,A/,A/;A/- 
tetramethyluronium hexafluorophosphate (179 mg, 0.47 mmol) in CHaCIa (0.5 mL) and N,N- 
dimethylformamide (0.5 mL) was carried out analogously to Example 11. Purification, also in an 
analogous manner (eluted with 1:1 hexane:acetone) afforded the title compound (131 mg, 0.27 

■ 

1 0 mmol) as a yellow powder in 88% yield. 

NMR (de-DMSO): 8 11.77 (s, 1H), 10.26 (s. 1H), 9.21 (s, 1H). 8.12 (m. 1H), 7.65 (d. 1H. J = 

1.32 Hz), 7,58 (d, 1H), J = 2.26 Hz), 7.48 (s, 1H), 7.07 (d. 2H. J = 8.29 Hz), 6.73-6.64 (m. 2H), 

4.75 (m, 1H), 3.12 (m. 1H), 2.86-2.65 (m, 4 H, partially obscurred by A/,A/-dimethylformamide), 

1.35-1.25 (m, 9H). 
15 LCMS: (M+H*) 478.3, (M+Na^ 500.3. 

Example 157: 1.1-Dimethvlethyl f1ffl-1-r(4-fluorophenvnmethvn«2-oxo-2-ff6-oxo-5.6-dihvdro-1/-/- 

[1.2]diazepino[4.5.6-ccflindol-8-vnamino]ethylcarbamate 

HN-M 




Preparation of example 157 from the title compound of Example 2 (80 mg, 0.34 mmol), (2/7)-2- 
20 ({[(1,1-dimethylethyl)oxy]carbonyl}amino)-3-(4-fluorophenyl)propanoic acid (145 mg, 0.51 mmol), 
triethylamine (0.142 mL, 1.02 mmol), and 0-(7-azabenzotriazoI-1-yl)-A/,A/,/\/',A/- 
tetramethyluronium hexafluorophosphate (193 mg, 0.51 mmol) in CH2CI2 (0.5 mL) and A/,A/- 
dimethylformamide (0.5 mL) was carried out analogously to Example 11. Purification, also in an 
analogous manner (eluted with 1:1 hexane:acetone) afforded the title compound (56 mg, 0.12 
25 mmol) as a yellow powder in 35% yield. 

^H NMR (de-DMSO): 8 11.73 (s, 1H), 10.24 (s, 1H), 10.16 (s, 1H), 8.10 (s. 1H), 7.55 (s, 1H with 
fine splitting), 7.45 (s, 1H), (7.38-7.29 (m, 2H), 7.16-7.04 (m. 3H), 4.25 (m. 1H), 2,97 (m, 1H). 2.79 
(m, 1H),1.30 (s, 9H). 
LCMS: (M+H*) 466.2. (M+Na*) 488.3. 
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Example 158: Ll-Dimethvlethvl MRV1-fnaDhthalen-2-vlmethvlV2-QXO-24f6-oxo-5.6<lihvdro>1^ 
ri.2]diazepinof4.5.6-cdlindol-8-vl)aminolethylcarbamate 

HN-N 

Preparation of example 158 from the title compound of Example 2 (76 mg, 0.32 mmol), (2R)-2- 
6 ({I(1,1-dlmethylethyl)oxy]carbonyl}amino)-3-naphthalen-2-yIpropanoic add (145 mg, 0.48 mmol), 
triethylamine (0.134 mL, 0.96 mmol), and 0-(7-azabenzotriazol-1-yl)-MA/,A/',A/- 
tetramethyluronlum hexafluorophosphate (182 mg, 0.48 mmol) in CH2CI2 (0.5 mL) and A/,Af- 
dimethylfonnamide (0.5 mL) was earned out analogously to Example 11. Purification, also In an 
analogous manner (eluted with 1:1 hexaneiacetone) afforded the title compound (67 mg, 0.13 
1 0 mmol) as a yellow powder in 42% yield. 

NMR (de-DMSO): 5 11.76 (br s, 1H), 10.27 (s, 1H), 10.27 (br s, 1H), 8.15 (s. 1H). 7,90-7.79 (m, 
4H), 7,62-7.42 (m, 5H). 7.21 (d. 1H, J = 7.73 Hz). 4.43 (m, 1H). 3.18 (m. 1H), 3.02 (m. 1H), 1.29 
(s, 9H). 

LCMS: (M+H*) 498.2, (M+Na*) 520.2. 
15 Example 159: 1.1 -Dimethylethvl ( 1 ffl-2-oxo-2-f (6-oxo-5.6-dihvdro-1 H-f 1 .2]diazepinor4.5.6- 
ccfllndol-8-vnaminoV1-ff(phenvlmethvl)oxv1methvllethvlcarbamate 

HN-N 

Preparation of example 159 from the title compound of Example 2 (97 mg, 0.41 mmol), (2R)-2- 
({[(1 ,1-dimethylethyl)oxy]carbonyl}amino)-3-[(phenylmeUiyl)oxy]propanoic acid (182 mg, 0.62 

20 mmol), triethylamine (0.171 mL, 1.23 mmol). and 0-(7-azabenzoti-iazol-1-yl)-A/,A/,A/',A/- 
tetramethyluronium hexafluorophosphate (236 mg, 0.62 mmol) in CH2CI2 (0.5 mL) and N,N- 
dimeUiylformamide (0.5 mL) was carried out analogously to Example 11. Purification, also in an 
analogous manner (eluted with 1:1 hexane:acetone) afforded the title compound (40 mg, 0.083 
mmol) as a yellow powder in 20% yield. 

25 NMR (de-DMSO): 5 11.78 (br s, 1H), 10.29 (s, 1H), 10.22 (s, 1H), 8.14 (s, 1H), 7.65 (s. 1H). 
7.61 (s, 1H, with fine splitting), 7.75 (s. 1H), 7.38-7.26 (m. 4H). 7.08 (d. 1H, J = 6.02 Hz), 4.54 (s. 
2H), 4.42 (m. 1H). 3.74-3.63 (m. 2H), 1.42 (s, 9H). 
LCMS: (M+H*) 478.3, (M+Na*) 500.2. 
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f 1 .21dlazepinof4.5.6>cd|in dolfr-2-carbQxvlic acid methyl ester 



Title Compund 
of Example 147 



HN-N 



• 4N HCI (Dloxane) 
CH2CI2. 99% 



CIH.H2N 




160(a) 



pMa 



HATU. EtaN. DMF, 46% 



HNHM 




OMe 



5 Step 1. Preparation of 8-Amino^K)xo-5,6-dihydro-1H-[1,21dia2epino[4,5,6-cd]lndole-2 
carboxylic acid metiiyl ester (iiydrocliloric salt) 160(a) 

Preparation of intermediate 160(a) from the title compound of Example 147 (45.0 mg, 0.125 
mmol) and 4.0 M HCI in dioxane (0.32 mL) was canied out analogously to Example 91. Isolation, 
also in an analogous manner, afforded Intennediate 160(a) (36.9 mg, 0.125 mmol) as a yellow 
1 0 powder in 99% yield . 

Step 2. Preparation of Title Compound: (1R,2R)- 6-Oxo-8-[(2-phenyl- 

cyclopropanecarbonyl)-amino]-5|6<iihydro-1H-[1,2]diazepino[4,5,6-cd]indole-2-carboxy 
acid methyl ester 

Preparation of the title compound from Intermediate 160(a) (36.9 mg, 0.125 mmol), (1R,2R)-2- 
15 phenyl-cyclopropanecarboxylic acid (22.0 mg, 0.136 mmol), triethylamine (0.175 mL. 1.26 mmol). 

and 0-(7-a2abenzotriazoM-yl)-A/,/\/,/VVA/-tetramethyluronium hexafluorophosphate (72.0 mg. 

0.189 mmol) in /\/,A/-dimethylfomiamide (2.0 mL) was carried out analogously to Example 11. 

Silica gel chromatography (eluted with 1:1 ethyl acetate: hexane). also in an analogous manner, 

included a further trituration with methanol and ether and afforded the title compound (23 mg. 
20 0.0572 mmol) as a yellow powder in 46% yield. 

NMR (de-DMSO): 5 12.53 (s, 1H). 10.83 (s. 1H). 10,58 (s. 1H), 8.23 (d. 1H, J= 1.51 Hz), 8.15 

(s, IN). 7.76 (d, 1H. J = 1.51 Hz). 7.37-7.25 (m. 2H), 7.25-7.14 (m, 3H). 3.93 (s, 3H). 2.45-2.35 

(m, 1H), 2.15-2.05 (m. 1H). 1.58-1.47 (m. 1H). 1.45-1.33 (m. 1H). 

LCMS: (M+H*) 403.3, (M+Na*) 425. 1 ; (M-H)' 401 .0, 
25 HRMS: (M+H*) calcd for C22H19N4O4, 403.1406, found 403.1413. 
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Example 161: f2-Methvlcai tamovl-6-^xQ-5.6<lihvdrQ-1W1.21diazeDinof4.5.6-c^ 
carbamic acid fert-butyl ester 

o ^^"^ 

Intermediate 147(d), P^WppOCIa, CH3NH2 jf'Wy^ /"HMe 

Example 147 • ^ Jl / 

EtaN, CO. DMF, 29% BocHN'^^^^^N O 

H 

Preparation of example 161 was camed out in a manner analogous to step 5 of Example 147, 
5 except that methylamine hydrochloride was substituted for methanol. Thus CO was bubbled 
through a mixture of Intermediate 147(d) from Example 147 (200 mg, 0.529 mmol). triethylamine 
(0.29 mL, 2.11 mmol), methylamine hydrochloride (71 mg. 1.06 mmol). and 1.1'- 
bis(diphenylphosphino)ferrocenedlchloropalladium (11) (86 mg, 0.106mmol). Reaction conditions, 
worl< up and silica gel chromatography (eluted with 46:4:25 dichloromethane: methanol: ethyl 

10 acetate) were also carried out in an analogous manner and afforded the title compound (55 mg, 
0.154 mmol) in 29% yield. 

NMR (de-DMSO): 8 12.01 (s, 1H), 10.55 (s, 1H). 9.58 (s, 1H). 8.33-8.25 (m. 1H) 7.98 (s. 1H), 
7.80 (s. 1H), 7.71 (d, 1H, J= 1.51 Hz), 2.81 (d, 3H, J = 4.52 Hz), 1.48 (s, 9H). 
LCMS: (M+H") 358.3, (M+Na*) 380.1; (M-H") 356.1. 

15 Example 162: f2-r2-Hvdroxv-ethvlcarbamovn-6-oxo-5.6-dihvdro-1 H-fl .21diazeDinor4.5.6-ccnindQl- 
8-yl1-carbamic acid tert-butvl ester 



HN-N 



BocHN 




Preparation of example 162 was canied out in a manner analogous to step 5 of Example 147, 
except that 2-aminoethanol was substituted for methanol, and chromatography was not required. 

20 Thus CO was bubbled through a mixture of Intermediate 147(d) from Example 147 (60 mg, 0.16 
mmol), triethylamine (0.044 mL, 0.32 mmol). 2-aminoethanol (19 mg, 0,32 mmol), and 1,1*- 
bls(diphenylphosphino)ferrocenedichloropalladium (II) (26 mg, 0.032 mmol) in N, A/- 
dimethylformamide (3.0 mL). After the reaction was complete, the mixture was filtered through 
diatomaceous earth. The filtrate was concentrated, and methanol was added. The resulting solids 

25 were collected by filtration and washed with methanol, dichloromethane and diethyl ether. After 
drying under vacuum, the title compound (24 mg, 0.062 mmol) was obtained as a yellow powder 
In 39% yield. 

^H NMR (de-DMSO): S 12.08 (s, 1H), 10.56 (s, 1H). 9.58 (s, 1H), 8.30 (t, 1H, J = 5.84 Hz) 8.06 (s. 
1H), 7.79 (s. 1H), 7.74 (s. 1H), 4.80 (brs, 1H), 3.60-3.48 (m, 2H), 3.38 (m, 2H, partially obscured), 
30 1.48 (s,9H). 

LCMS: (M+H*) 388.1, (M+Na*) 410.1. 
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Example 163: M.2-fra /]sV>2-PiDeridin-4-vl-cvclQProDanecarboxvlic acid r&oxo-S. 6-dihvdro-1H- 
f1.21diazepi nof4.5.6-cdlindol-8»vn>amide facetic acid saitt 



BocN V- y ^ ► BocN ) — <1 

V-/ DMSO. 67% > — ^ 



1MU0H. THF.H2O 



100% 



163(a) 



Title Compound 
of Example 2 



163(b) 



H 



BocN 



HATU. EfeN, DWIF, 77% 




163(c) 




4N HCl (Dloxane) 

CH2Cl2,7% \/ u H 

V H " 

5 Step 1. Preparation of 4-((1,2-frans)-2-Ethoxycarbonyl-cyclopropyl)-piperidine-1-carboxylic 
acid feft-bulyl ester 163(a) 

To a mixture of NaH (303 mg, 7.67 mmol) and trimethylsulfoxonium iodide (1 .67 g, 7.57 mmol) 
was added dimethyl sulfoxide (10 mL). After stim'ng for 30 min, a solution of 4-(2-ethoxycarbonyl- 
vinyl)-piperidine-1-carboxylic acid fert-butyl ester In dimethyl sufoxide (5 mL) was added drop- 

10 wise. After stining ovemight, ethyl acetate and water were added to the mixture. The aqueous 
layer was extracted with ethyl acetate several times. The combined organic layers were dried over 
Na2S04, filtered, and concentrated. The residue was purified by silica gel chromatography eluting 
with 1 0% ethyl acetate/hexane to give Intermediate 1 63(a)(1 . 1 6 g, 67%). 
Step 2. Preparation of 4-((1,2-<ran5)-2-Carboxy-cyclopropyl)-piperidine-1-carboxyliG acid 

1 5 tert-butyl ester 1 63(b) 

To a mixture of Intermediate 163(a) (555 mg, 1.87 mmol) in 3:1 tetrahydrofuran-H20 (12 mL) was 
added aqueous 1M LiOH (5.61 mL). The resulting mixture was stinred overnight The mixture was 
then acidified with 1M HCl to pH 1 and extracted with several times with ethyl acetate. The 
combined organic layers was then washed with brine and concentrated to give Intermediate 

20 163(b) (51 5 mg. 1 .87 mmol) in quantitative yield which was carried on without further purification. 
Step 3. Preparation of 4-[(1,2-lrans)-2-(6-Oxo-5,6-diliydro-1H-[1,2]diazepino[4,5,6-cd]indol- 
8-yicarbamoyl)-cyclopropyl]-piperidine-1-carboxylic acid te/t-butyi ester 163(c) 
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Preparation of Intermediate 163(c) from the title compound of Example 2 (freebase) (374 mg, 
1.87 mmol), Intemiediate 163(b) (500 mg, 1.87 mmol), triethylamine (0.31 ml. 2.24 mmol). and 
0-(7-azaben20triazol-1-yl)-A/,A/,/v;A/-tetramethyluroniuni hexafluorophosphate (782 mg, 2.06 
mmol) in A/,A/-dimethylfbmnamide (10 mL) was camed out analogously to Example 11. Silica gel 
5 chromatography (eluted with 40% acetone in hexane), also in an analogous manner, afforded 
Intennediate 163(c) as a yellow powder (649 mg, 1.44 mmol) in 77% yield. 
Step 4. Preparation of Title Compound: (1,2-(nai?s)-2-Piperid!n-4-yl-cyclopropanecarboxylic 
acid (6-OXO-5, 6-dihydro-1-[1,2]diazepino[4,5,6]indol-8-yi)-amide (acetic acid salt) 
Preparation of the title compound from Intermediate 163(c) (603 mg, 1.34 mmol) in CH2CI2 (10 
10 mL) and 4M HCI in dioxane (10 mL) was canied out analogously to Example 91. After 
concentration, the cmde product was purified by preparative HPLC in a manner analogous to 
Example 146. Step 2, to give the title compound as a pale yellow powder (37 mg. 0.09 mmol) in 
7% yield. 

mR (de-DMSO): 11.71 (s, 1H), 10.26 (s. 1H). 10.23 (s, 1H), 8.11 (s, 1H), 7.55 (d. J = 8 Hz, 
16 2H), 7.46 (s. 1H), 3.05-3.03 (m, 2H). 2.51 (m. 1H), 1.65-1.53 (m. 3H), 1.29-1.28 (m, 2H), 1.10 (m. 
1H), 0.99 (m, 1H), 0.96 (m. 1H). 0.73 (m. 1H). 
LCMS: (M+H*) 352. 

Example 164: f6-Ox o-2-vinvl-5.6<lihvdro-1H-f1.21diazeDinof4.5.6-cdlindol-8-vn-carbamic acid ferf- 
butyl ester 

HN-N 

Intermediate 147(d). (n-Bu)3SnCH=CH2 
Example 147 ^ 

Pd{PPh3)4, DMF, 85 °C BocHN 

20 99% 

Under an argon atmosphere. Intermediate 147(d) of Example 147 (0.250 g. 0.661 mmol), tributyl- 
vinyl-tin (0.420 g, 1.32 mmol) and tetralds(triphenylphospliine)palladium(0) (38 mg, 0.033 mmol) 
in anhydrous A/,A^dlmethylfomfiamlde (5 mL) were heated at 85 "C for 16 hours. The reaction was 
filtered through a thin pack of diatomaceous earth, and the filtrate concentrated in vacuo. Silica 
25 gel chromatography (eluted with 1 :4 ethyl acetate: dichloromethane) afforded the title compound 
(0.18 g, 0.552 mmol) as a yellow powder in 84% yield. 

NMR (de-DMSO): 8 11.80 (s, 1H), 10.32 (s, 1H), 9.51 (8, 1H). 7.72-7.62 (m, 3H), 7.05 (dd, 1H, 
J= 11.87. 6.59 Hz), 5.89 (d, 1H, J= 17.33 Hz), 5.43 (d, 1H, J = 11.11 Hz), 1.49 (s. 9H). 
LCMS: (M+H") 327.2, (M+Na*) 349.1. 
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10 



15 



20 



Example 1 65: f2-r2-Dimethvlamino-ethvlcarbamovn-6>QX(>^.6<lihvdro-1 H-f 1 .21clia2eDinor4.5.6- 
ccnindol-8'vn-carbamic acid terf-butyl ester 

HN— N i 




BocHN 



Preparation of example 165 was carried out in a manner analogous to step 5 of Example 147, 
except that A/,Akiimethylethylenediamine was substituted for methanol. Thus CO was bubbled 
through a mixture of Intermediate 147(d) from Example 147 (1.5 g, 3.97 mmol), triethylamine (1.1 
mL, 7.92 mmol), A/,A/-dimethylethylenediamine (0.7 g, 7.94 mmol) and 1,1- 
bis(diphenylphosphino)ferrocenedichloropalladium (II) (0.65 g, 0.796 mmol) in A/,A/- 
dimethylfomiamide (30.0 mL). Reaction conditions, work up and silica gel chromatography (eluted 
with 46:4:25 dichloromethane: methanol: ethyl acetatie) were also carried out in an analogous 
manner and afforded the title compound (1.25 g, 3.02 mmol) in 76% yield. 

NMR (de-DMSO): 8 10.55 (s, 1H). 9.59 (s, 1H). 8.25 (t. 1H. J = 5.65, 4.71 Hz) 8.06 (s, 1H). 
7.80 (s, 1H), 7.74 (s, 1H), 3.45-3.37 (m, 2H, partially obscured). 2.42 (t, 2H, J = 6.59, 6.41 Hz), 
2.20 (s,6H), 1.49 (s, 9H). 
LCMS: (M+H*) 415.3, (M+Na*) 437.1; (M-H)- 413.1. 

Example 1 66: (2R.3R)-2-Phenvl-pvnrolidine-3-carboxylic acid f 6->oxQ-5.6^ihydro-1 H- 
f1.21diazepinof4.5.6-ccnindol-8-yh-amide (hydrochloric salt) 




(Boc)20, EtaN 
CH2Cl2t ft. 100% 




Title Compound 
of Example 2 



BocN 



HATU, EtaN, DMF, 68% 



166(a) 




BocN 



4N HCI (Dioxane) 
CHaCia, 99% 




H H-CI " 



168(b) 



Step 1. Preparation of 2-Phenyl-pyrrolldine-1,3-dicarboxylic acid 1-te/t-butyi ester 166(a) 

To a suspension of (2R,3R)-3-phenylpyrrolidine-2-carboxylic acid (100 mg, 0.556 mmol) in 
dioxane (2 mL) and H2O (2 mL) was added triethylamine followed by di-ferf-butyl dicariDonate (127 
mg, 0.583 mmol). The resulting mixture was stirred overnight The mixture was then partitioned 
between ethyl acetate and 0.1 M HCI. The combined organic layers were dried over anhydrous 
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Na2S04, filtered, and concentrated to give Intenmediate 166(a) (162 mg, 0.56mmol) in 100% 
yield which was carried on without purification. 

Step 2. Preparation of 3-(6-Oxo-5.6-dihydro-1/y-[1,2]diazeplno[4,5,6-cd|indol-8- 
ylcarbamoyl)-2-phenyl-pyrrolidfne-1-carboxylic acid terf-butyi ester 166(b) 

5 Preparation of intermediate 166(b) from the title compound of Example 2 (300 mg, 1.0 mmol), 
Intemfiediate 166(a) (162 mg, 0.56 mmol), triethylamlne (0.15 mL, 1.1 mmol), and CK7- 
azabenzotrlazol-1-yl)-A/,W,A/',A/-tetramethyluronium hexafluorophosphate (264 mg, 0.667 mmol) in 
W.A^dimethylfbnnamide (10 mL) was carried out analogously to Example 11. Silica gel 
chromatography (eluted with 40% acetone in hexane), also in an analogous manner, afforded 

10 Intemnediate 166(b) as a yellow powder (180 mg, 0.38 mmol) in 68% yield. 

Step 3. Preparation of Title Compound: (2F(,3R)-2-Plienyl-pyrroiidine-3-carboxylic acid (6- 
oxo-S,6-dihydro-1 H-[1 ,2Idiazepino[4,5,6-cd]indoi-8-yl)-amide (iiydrocliloric salt) 
Preparation of the title compound from Intemnediate 166(b) (180 mg, 0.38 mmol) in CH2CI2 (5 mL) 
and 4M HCI in dioxane (5 mL) was canied out analogously to Example 91 . The solids were 

16 collected by filtration and washed with diethyl ether to give the titie compound as a pale yellow 
powder (154 mg, 0.37 mmol) in 99% yield. 

NMR (de-DMSO): 12.03 (s, 1H), 10.72 (s, 1H), 10.46 (s, 1H). 10.20 (br s. 1H), 9.24 (brs, 1H), 
8.17 (s, 1H). 7.79 (d, J = 4.0 Hz, 1H). 7.69 (d, J = 4.0 Hz. 1H), 7.58-7.52 (m, 5H), 7.48 (m, 1H), 
4.43 (m. 1H), 3.77 (q. J = 8.0 Hz, 1H), 3.75 (m, 1H), 3.59 (m, 1H), 2.66 (m, 1H), 2.62 (m, 1H). 

20 LCMS: (M+H*) 374.2. 

Example — 167; (2R^-3-r4-HvdroxvDhenvn- 2-rmethvlafnino)-A/-^6-oxo-2-Dhenvl-5.6-dihvdro-1H- 

« 

n .21diazeDinof4.5.6-ccnindol-8-vl)proDanamide hydrochloride 

HN-N 




Preparation of example 167 from the title compound of Example 151 (47 mg. 0.085 mmol) and 
25 4M HCI in dioxane (10 mL) was carried out analogously to Example 91. Isolation, also in an 
analogous manner, included freebasing with triethylamine and subsequent silica gel 
chromatography eluting with 3:1:1 hexane:ethyl acetateiethanol. With Ice bath cooling, the purified 
freebase in CH2CI2 (10 mL) was treated with 4M HCI in dioxane (0.1 mL). After removal of the 
volatile components, the title compound (20 mg. 0.041 mmol) was obtained as an orange/yellow 
30 powder in 48% yield. 

^H NMR (de-DMSO): 8 12.21 (s. 1H). 10.70 (s. 1H). 10.43 (s. 1H). 9.44-9.06 (m. 1H). 8.02 (s, 1H). 
7.72-7.64 (m. 2H). 7.61-7.54 (m. 3H). 7.53-7,47 (m, 2H) 7.05 (d, 2H, J = 8.0 Hz). 6.65 (d. 2H. J = 
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8.0 Hz), 4.09 (m. 1H), 3.40-3.31 (m, 2H), 3.16 (dd, 1H, J = 6.07, 13.90 Hz), 3.07 (dd. 1H, J = 
7.58, 13.89 Hz), 2.55 (s, 3H). 
LCMS: (M+H*) 454.1, (M+Na*) 476.1. 

Example 168; (2R>-2-Amino-3-f4-fluoroDhenvn-A/-f6-oxo--2-phenvl-5.&-dihvdrQ-1H- 

[1 .2]diazepinQf4.5.6-cdlindol-8-y»propanamide hydrochloride 

HN-N 




Preparation of example 168 from the title compound of Example 152 (49 mg, 0.091 mmol) and 
4M HCi in dioxane (10 mL) was can-led out analogously to Example 91. Isolation, also in an 
analogous manner, included freebasing \Adth triethylamine and subsequent silica gel 
10 chromatography eluting with 3:1:1 hexane:ethyl acetate:ethanol. With ice bath cooling, the purified 
freebase in CH2CI2 (10 mL) was treated with 4M HCI in dioxane (0.1 mL). After removal of the 
volatile components, the title compound (21 mg, 0.044 mmol) was obtained as an orange/yellow 
powder in 49% yield. 

NMR (de-DMSO): 5 12.26 (s, 1H), 10.83 (s. 1H), 10.46 (s. 1H), 8.48 (br s, 3H), 8.08 (s, 1H), 
15 7.73-7.48 (m. 7H). 7.40-7.30 (m, 2H), 7.24-7.13 (m, 2H), 4.22 (m. 1H), 3.24 (m, 1H), 3.13 (m. 1H). 
LCMS: (M+H*) 442.1, (M+Na*) 464.1. 

Example 169: M R.2R)- 6-Oxo-8-f(2-phenyl-cvclopropanecarbonvlVamino]-5.6-dlhydro-1H- 
fl2|diazepinof4.5.6-cc/lindole-2-carboxvlic acid methylamide 



HN-N 



Intermediate 161(a), 
Example 161 



4N HO! (Dioxane) 
CH2CI2, 99% 



CIH.H2N 




NHIVIe 



HATU.EtsN. DIWF, 41% 



169(a) 



HN-N 




NHMe 



20 Step 1. Preparation of 8-Amino-6-oxo-S,6-dihydro-1//-[1,2]diazepino[4,S,6-cd]mdole-2- 
carboxylic acid methylamide (hydrochioric salt) 169(a) 

Preparation of intermediate 169(a) from 161(a) of Example 161 (55.0 mg, 0.154 mmol) and 4.0 M 
HCI in dioxane (0.77 mL) was earned out analogously to Example 91. Isolation, also in an 
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analogous manner, afforded Intermediate 169(a) (45.0 mg, 0.154 mmol) as a yellow powder in 
99% yield. 

NMR (de-DMSO): 8 12.46 (s, 1H). 10.71 (s, 1H). 8.54 (m, 1H). 8.05 (s. 1H). 7.43 (s. 1H). 7.34 
(S.1H), 2.81 (s, 3H). 
5 LCMS: (M+H*) 258. 1 ; (M-H)' 256. 1 . 

Step 2. Preparation of Title Compound: (1R,2R)- 6-Oxo-8-[(2-phenyi- 

cyclopropanecai1)onyi)<imino]-«,6-dihydi^1//-[1,2]diazepino[4,5,6-c(4 
acid methyiamide 

Preparation of the title compound from Intemiediate 169(a) (45.0 mg, 0.154 mmol), (1R,2R)-2- 
10 phenyl-cyclopropanecarboxylic acid (59.4 mg. 0.231 mmol), triethylamine (0.086 mL. 0.616 
mmol), and 0-(7-azabenzotriazol-1-yl)-A/,AtA/;A/-tetramethyluronlum hexafluorophosphate (87.8 
mg, 0.231 mmol) in A/,A/-dimethylformamide (2.0 mL) was earned out analogously to Example 11. 
Wlien the reaction was judged complete, MA/-dimethyiformamide was evaporated and methanol 
was added. The mixture was filtered to collect the solids, which were washed with methanol and 
15 diethyl ether. After drying under vacuum, the title compound (25.0 mg, 0.0623 mmol) was 
obtained as a yellow powder in 41 % yield. 

NMR (de-DMSO): 5 12.13 (s, 1H). 10.60 (s. 1H), 10.51 (s. 1H), 8.36 (d, 1H. J = 4.52 Hz), 8.17 
(s, 1H), 8.01 (s, 1H), 7.70 (s, 1H). 7.37-7.25 (m, 2H), 7.25-7.14 (m, 3H), 2.83 (d, 3H, J = 4.52 Hz), 
2.45-2.35 (m, 1H), 2.14-2.04 (m, 1H), 1.57-1.47 (m. 1H), 1.45-1.33 (m. 1H). 
20 LCMS: (M+H*) 402.1, (M+Na*) 424.1. 

HRMS: (M+H*) calcd for C22H20N5O3, 402.1566, found 402.1551. 

Example 1 70: (1 R.2RV 6-Oxo-8-rf 2-Dhenvl-cvclQDroDanecarbonv»-aminol-5.6-dihvdro-1 H- 
n ■21diazepino[4.5.6-cd1indole-2-carboxylic acid (2-hvdroxv-ethvn^mide 



4N HCt (DIoxane) 

intermediate 162(a), 




H O^Jl^H 



Example 162 CH2Cl2.99% CIH.HaN^^^s^N O HATU. EtgN, DMF. 17% 




25 Step 1. Preparation of 8-Amino-6-oxo-5,6-<iihydro-1//-[1,2Jdiazepino[4,5,6-cd]indoIe-2- 
carboxylic acid (2-hydroxy-ethyi)-amlde (liydroctiloric salt) 170(a) 
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Preparation of intermediate 170(a) from intemiediate 162(a) of Example 162 (80.0 mg, 0.206 
mmol) and 4.0 M HCI in dioxane (1.10 mL) was canied out analogously to Example 91. Isolation, 
also in an analogous manner, afforded Intemiediate 170(a) (66.7 mg, 0.206 mmol) as a yellow 
powder in 99% yield. 
5 LCMS: (M+H*) 288.2. 

Step 2. Preparation of Title Compound: (1R,2R)- 6-Oxo-8H[(2-plienyl- 

cyclopropanecarbonyl)-«mino]-S3<lihydro-1H-[1,2]diazepino[4,S,6-cd]Indole-2-carboxylic 
acid (2-hydroxy-ethyl)-amide 

Preparation of the title compound from Intemiediate 170(a) (66.7 mg, 0.206 mmol), (1R,2R)-2- 
10 phenyl-cyclopropanecarboxylic acid (46.0 mg, 0.284 mmol), triethylamine (0.143 mL, 1.03 mmol), 
and 0-(7-azabenzotriazoH"yl)-A/,A/,A/;A/-tetramethyluronium hexafluorophosphate (147 mg, 
0.387 mmol) in /\/,A/-dimethylformamlde (2.0 mL) was carried out analogously to Example 11. The 
reaction mixture was reduced in volume and subjected to preparative HPLC (H1-Q C18 reverse- 
phase 5 uM, 100A, 150x20 column eluting with CH3CN/0.1% acetic acid in H2O at a flowrate of 20 
15 mL/min using a gradient of 20-60% CH3CN over 30 min) to afford the title compound (15 mg, 
0.0348 mmol) as a yellow powder In 17% yield. 

NIVIR (de-DMSO): 5 12.19 (s. 1H), 10.61 (s, 1H). 10.52 (s, 1H). 8.36 (t, 1H. J = 5.65 Hz), 8.18 
(d. 1H, J= 1.70 Hz), 8.09 (s, 1H). 7.70 (d. 1H, J= 1.70 Hz), 7.35-7.26 (m, 2H). 7.25-7.16 (m, 3H), 
4.82 (t, 1H. J = 5.46 Hz). 3.54 (dd,. 2H, J = 5.84, 5.65 Hz), 3.43-3.32 (m, 2H), 2.45-2.35 (m, 1H), 
20 2.14-2.04 (m. 1H), 1.57-1.47 (m, 1H), 1.44-1.33 (m, 1H). 
LCMS: (M+H*) 432.0, (M+Na*) 454.0. 

HRMS: (M+H*) calcd for C23H22N5O4, 432.1672, found 432.1648. 

Example 171: (1 R.2RV 6-OxQ-8-[f2-phenvl-cyclcDropanecarbonyl)-amino1-5.6-dlhvdro-1 ti- 
ll .21diazeDinor4.5.6-ccflindole-2-carboxylic acid (2-dimethvlamino-ethvn-amide 



Title Compound 
of Example 165 



4N HCI (Dioxane) 




N 



/ 

I 

\ 




CH2CI2. 99% 



CIH.H2N 



HATU, EtsN, DMF. 25% 



H 



171(a) 




HN-N 



25 
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Step 1. Preparation of 8-Amlno-6K>xo-S,6-dihydro-1H-[1,2]diazepino[4,5,6-ccaindole-2- 
carboxylic acid (2-dimettiylamino-ethyl)-amide; dihydrochloride 171(a) 

Preparation of intermediate 171(a) from the title compound of Example 185 (55.0 mg, 0.133 
mmol) and 4.0 M HCl in dioxane (0.66 mL) was carried out analogously to Example 91. Isolation, 
5 also in an analogous manner, afforded Intemriediate 171(a) (51.3 mg, 0.132 mmol) as a yellow 
powder in 99% yield. 
LCMS: (M+H*) 315.2. 

Step 2. Preparation of Titie Compound: (1R,2R)- 6-Oxo-8-[(2-plienyl- 

cyclopropanecarbonyi)-amino]-5,6-dihydro-1H-[1,2]diazepino[4,53-cdlindole-2-carboxylic 
10 acid (2-dimethyiamino-ethyi)-amlde 

Preparation of the title compound from Intermediate 171(a) (51.3 mg, 0.132 mmol). (1R,2R)-2- 
phenyl-cyclopropanecarboxylic acid (24.0 mg. 0.148 mmol). triethylamine (0.074 mL, 0.535 
mmol). and 0-(7-azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (76.0 
mg, 0.200 mmol) in A/,A/-dimethylformamide (2.0 mL) was carried out analogously to Example 11. 

15 The reaction mixture was reduced in volume and subjected to preparative HPLC (H1-Q CI 8 
reverse-phase 5uM, 100A, 150x20 column eluting with CH3CN/0.1% acetic acid in H2O at a 
flowrate of 20 mL/min using a gradient of 20-60% CH3CN over 30 min) to afford the title 
compound (15 mg. 0.0328 mmol) as a yellow-green powder in 25% yield, 

NMR (de-DMSO): 5 10.63 (s. 1H), 10.53 (s. 1H). 8.71 (br s. 1H). 8.20 (d. 1H. J= 1.13 Hz). 8.06 

20 (s. 1H), 7.70 (d, 1H, J = 0.94 Hz), 7.37-7.26 (m. 2H). 7.26-7.15 (m. 3H). 3.70-3.60 (m. 2H), 3.22- 
3.11 (m. 2H). 2.76 (s, 6H), 2.42-2.32 (m. 1H). 2.16-2.04 (m. 1H), 1.58-1.46 (m. 1H). 1.46-133 (m. 
1H). 

LCMS: (M+H*) 459.1. (M+Na*) 481.1. 

HRMS: (M+H*) calcd for C25H27N6O3, 459.2145. found 459.2151. 
25 Example 172: ri.2-^ransV2-r3-MQroh olin-4-vlmethvl-Dhenvn-cvcloDroDanecarboxvlic acid (6-0x0- 
5,6-dihvdro-1 -f 1 ■21diazepinof4.5.61indol-8-vn-amide 
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Step 1. Preparation of 3-(3-Morpholin-4-yimethyl-phenyl)-acrylic acid ethyl ester 172(a) 

5 To a solution of 4-{3-iodo-benzyl)-morpholine (3.44 g, 114 mmol) in A/,A/-dimethylformamide (20 
mL) was added triethylamine (1.7 mL, 12.5 mmol), ethyl acrylate (4.1 mL, 45.4 mmol), tri-o- 
tolylphosphine (346 mg, 1.14 mmol) and palladium (II) acetate (127 mg, 0.57 mmol). The mixture 
was heated at 80 overnight. After concentration, the mixture was chromatographed on silica 
gel to afford Intermediate 172(a) as a colorless oil (2.37 g, 9.1 mmol) in 80% yield. 
10 Step 2. Preparation of (1,2-traiis)-2-(3-l\florpholin-4-ylmethyi-phenyl)- 
cyclopropanecarboxyiic acid ethyl ester 172(b) 

Preparation of intermediate 172(b) from Intenmediate 172(a) (472 mg, 1.81 mmol), NaH (94 mg, 
2.35 mmol) and trimethylsulfoxonium iodide (517 mg, 2.35 mmol) was carried out analogously to 
step 1 of Example 181. After workup, the residue was purified by silica gel chromatography, 
15 eluting with 40% ethylacetate/hexane, to give Intermediate 172(b) as a colorless oil (175 mg, 0.64 
mmol) in 35 % yield. 

Step 3. Preparation of Title compound (1,2-tra/)s)-2-(3-Morpholin-4-ylmethyi-phenyl)- 
cyciopropanecarboxylic acid (6-oxo-S,6-dlhydro-1 H-[1 ,2]diazepino[4,5,6-cc/|indol-8-yl)- 
amide 

20 To a solution of Intermediate 172(b) (175 mg, 0.64 mmol) in tetrahydrofuran (2 mL) was added 1 
M aqueous LiOH (3.8 mL, 3.8 mmol). The resulting mixture was stirred overnight whereupon 
mixture was addlfied to pH 2 and extracted with ethyl acetate. Concentration of the organic layer 
gave crude 2-(3-morpholin-4-ylmethyl-phenyl)-cyclopropanecarboxylic acid which was combined 
with the title compound from Example 2 (227 mg, 0.756 mmol), triethylamine (0.32 mL, 2.27 

25 mmol), and 0-(7-azabenzotriazol-1-yl)-AtAtA/'A/-tetramethyluronium hexafluorophosphate (345 
mg, 0.907 mmol) In /\/,A/-dimethylformamide (5 mL). After was stirring ovemight, the volatile 
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components were removed under vacuum, and the residue was purified by silica gel 
chromatography to give the title compound as yellow solid (15 mg, 0.03 mmol) in 5% yield. 

NMR (CD3OD): 5 8.30 (s. 1H). 7.69 (s, 1H). 7.61 (s. 2H). 7.51-7.28 (m. 4H). 3.84 (s, 4H), 3.66 
{s, 2H), 2.61 (s. 4H). 2.45 (m, 1H), 2.21 (m, 1H), 1.76 (m, 1H), 153 (m. 1H). 
LCMS: (M+H*) 444.2 

Example 173: (1.2"fransV2-(3-(4-Methvl-piperazin-1-Yn-phenyn-cvclopropanecarboxvlic acid (6- 
oxo-5.fr<lihydro-1 H41 .21diazepino[4.5.6-cdlindol-8-vlVamide 



Intermediate 202(a), 
Example 202 



PdQAo)2, BINAP 
CszCQa, toluene, 63% 



Jo 



173(a) 



HN-N 



10 



15 



20 



25 



1. U0H,THF.H20 



2. HATU, EtsN, DMF, 
Title Compound of 
Example 2 

22% 




Step 1. Preparation of 2-[3-(4-Methyl-piperazin-1-yl)-phenyl]-cyclopropanecarboxyllc acid 
ethyl ester 173(a) 

To a solution of Intermediate 202(a) of Example 202 (165 mg, 0.616 mmol) in toluene (4 mL) was 
added 2,2-bis(diphenylphosphino)-1,1'-binaphthyl (34.5 mg, 0.055 mmol), 4-methy!piperazine 
(0.082 mL, 0.74 mmol), CS2CO3 (281 mg, 0.862 mmol) and Pd(0Ac)2 (8,3 mg, 0.037 mmol). The 
mixture was refluxed overnight The brown mixture was then filtered and the filter calce was 
washed with ethyl acetate. After concentrating the filtrate, the residue was purified by silica gel 
chromatography, eluting with 2-5% MeOH/CHaCb, to afford Intemiediate 173(a) as a colorless oil 
(111 mg, 0.39 mmol) in 63% yield. 

Step 2. Preparation of Title compound: (1,2-lrans)-2-[3-(4-Methyi-piperazin-1-yI)-phenyl]- 
cyclopropanecarboxylic acid (6-oxo-5,6-dihydro-1 ^-[1 ,2]diazepino[4,5,6-cd]indoi-8-yl)- 
amide 

In a manner similar to that described for step 3 of Example 172, Intermediate 173(a) was treated 
with 1 M aqueous LiOH to give crude 2-[3-(4-methyl-piperazin-1-yl)-phenyi]- 
cyclopropanecarboxylic acid. Crude 2-[3-(4-methyl-piperazin-1-yl)-phenyl]-cyclopropanecarboxylic 
acid was coupled to the title compound of Example 2 (71 mg, 0.3 mmol) also in a manner similar 
to that described for step 3 of Example 172. Extractive wori<-up from ethyl acetate and saturated 



wo 2004/063198 



PCT/IB2004/000026 



192 



aqueous NaHCOa afforded the crude product, which was purified by silica gel chromatography, 
eluting with 3% MeOHXCHaCIa, to furnish the title compound (38 mg, 0.086 mmol) in 22% yield. 

NMR (de-DMSO): 5 11.70 (s. 1H), 10.38 (s. 1H). 10.23 (s. 1H). 8.13 (s. 1H). 7.59 (s, 1H), 7.56 
(s. 1H). 7.47 (s. 1H), 7.13 (m, 1H). 6.79-6.74 (m. 2H). 6.58 (m. 1H), 3.22-3.12 (m, 4H). 2.51-2.47 
5 (m. 4H), 2.33 (m, 1H). 2.27 (s. 3H), 2.08 (m, 1H), 1.46 (m, 1H), 1.36 (m. 1H). 
LCMS: (M+H*) 443.2 

Example 174: (1.2-frans)-2-(3-Moroholin-4-vl-Dhenvh-cvcloDroDanecarfaoxvlic acid f6-oxo-5.6- 
dihydro-1 H-f 1 .2]diazeDinor4.5.6-ccflindo!-8-vn-amide 

Intermediate 202(a), ^ 
Example 202 PdOAcfe. BINAP 

CS2CO3, toluene, 34% 




1. UOH,THF,H20 



2. HAUl, Et^N. DMF. 
Title Compound of 
Example 2 




10 27% 



Step 1. Preparation of 2-[3-Morphorm-4-yl)-phenyl]-cyclopropanecarboxylic acid ethyl ester 
174(a) 

Preparation of intermediate 174(a) from Intermediate 202(a) of Example 202 (239 mg, 0.892 
15 mmol), 2,2'-bis(diphenylphosphino)-1,r-binaphthyl (50 mg. 0.081 mmol), morpholine (0.12 mL, 

1.34 mmol), CS2CO3 (407 mg, 1.25 mmol) and Pd(0Ac)2 (12 mg, 0.054 mmol) in toluene (5 mL) 

was carried analogously to Example 173. After concentration, the residue was purified by silica gel 

chromatography, eluting with 1-2 % MeOH/CHaCIa to afford Intemnediate 174(a) as a colorless oil 

(84 mg. 0.31 mmol) in 34% yield: 
20 Step 2. Preparation of Title compound: (1,2-(ra/is)-2-(3-Morpholin^-yl-phenyl)- 

cyclopropanecarboxy lie acid (6-oxo-S,6-dihydro-1 H-[1 ,2]diazepino[4,5,6-coqindol-8-yl)- 

amide 

Preparation of the title compound was carried out analogously to step 3 of Example 172 except 
that Intemnediate 174(a) was used instead of Intermediate 172(b). The title compound was 
25 obtained in 27% yield. 

NMR (de-DMSO): 6 10.37 (d. 1H, J = 2.26 Hz), 10.24 (s, 1H), 8.24 (d. 1H, J= 1.88 Hz). 7.58 (d, 
1H. J = 1.51 Hz), 7.56 (d, 1H. J = 3.30 Hz), 7.47 (s, 1H), 7.15 (t. J = 8.0 Hz, 1H), 6.79-6.77 (m, 
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(m, 1H). 

LCMS: (M+H*) 430.2 

Example 1 75: (2R^-2-Amln(>»2-f4-hvdrox\njhenvlWA/-<6-oxo-2-Dhenvl-5.6 H- 
5 ri .2]diazepinof4.5>6-ccnindol-8-vnethanamide hydrochloride 

HN-N 




Preparation of example 175 from the title compound of Example 153 (38 mg, 0.072 mmol) and 
4M HCI in dioxane (10 mL) was carried out analogously to Example 91. Isolation, also in an 
analogous manner, included freebasing with triethylamine and subsequent silica gel 
10 chromatography eluting with 3:1:1 hexane:ethyl acetate:ethanol. With ice bath cooling, the purified 
freebase in CH2CI2 (10 mL) was treated with 4M HCI in dioxane (0.1 mL). After removal of the 
volatile components, the title compound (20 mg, 0.043 mmol) was obtained as an orange/yellow 
powder in 60% yield. 

^H NMR (de-DMSO): 8 12.23 (s, 1H), 10.82 (s, 1H), 10.45 (s, 1H), 8.71 (br s, 3H), 8.10 (s, 1H), 
15 7.75-7.65 (m, 3H), 7.63-7,49 (m, 4H), 7.43 (d, 2H. J = 8.47 Hz), 6,86 (d, 2H, J = 8.47 Hz), 5.02 
(m, 1H). 

LCMS: (M+H*) 426.2. 

Example 176; r2ffl-2-Amino-3-naphthalen-2-vl-A/-(6-oxo-2-phenvl-5.6-dihvdro-1H- 

[1 ■21diazepinof4.5.6-ccf)indol-8-ynpropanamide hydrochloride 

HN-N 



20 




Preparation of example 176 from the title compound of Example 154 (59 mg, 0.103 mmol) and 
4M HCI in dioxane (10 mL) was earned out analogously to Example 91. Isolation, also in an 
analogous manner afforded the title compound (52 mg, 0.102 mmol) as an orange/yellow powder 
in 99% yield. 

25 ^H NMR (de-DMSO): 5 12.24 (s. 1H), 10.82 (s. 1H), 10.44 (s, 1H), 8.43 (br s, 3H), 8.07 (s, 1H), 
7.93-7.81 (m, 5H). 7.71-7,45 (m. 9H), 4.32 (br s, 1H), 3.44 (m, 1H, partially obscured), 3.28 (m. 
1H). 

LCMS: (M+H*) 474.2. (M+Na*) 496.3. 
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Example 1 77: f2ffl-2-Amino-/\/-f6-oxo-5.6-dihvdrc>.1 W1 ■21diazepinor4.5.6-ccnindol-8-vn-3- 
f(phenvlmethvltoxy]proDanamidehvdrochlorida 



Preparation of example .177 from the title compound of Example 159 (35 mg, 0.072 mmoi) and 
5 4M HCI in dioxane (10 mL) was cam'ed out analogously to Example 91. Isolation, also in an 
analogous manner afforded the title compound (30 mg, 0.072 mmoi) as an orange^ellow powder 
in 100% yield. 

NMR (de-DMSO): 8 11.89 (s, 1H), 10.75 (s, 1H), 10.32 (s, 1H), 8.45 (br s, 3H), 8.06 (s. 1H), 
7.63 (s. 2H), 7.50 (s. 1H). 7.38-7.26 (m, 6H), 4.59 (dd. 2H, J = 12.25. 17.33 Hz). 4.24 (brs, 1H), 
10 3.89 (d. 2H, J = 4.15 Hz. partially obscured). 
LCMS: (M+H*) 378.2, (M+Na*) 400.1. 

Example 1 78: r2m-2-AminQ-3-f4-hvdroxvphenv»-Af-f6-Qxo-5.6-dihvdro-1/-/-f 1.21diazeDinof4.S.6- 
cdlindol-8-vl)propanamide hydrochloride 



15 Preparation of example 178 from the titie compound of Example 155 (90 mg, 0.194 mmoi) and 
4M HCI In dioxane (10 mL) was carried out analogously to Example 91. Isolation, also in an 
analogous manner afforded the title compound (56 mg, 0.140 mmoi) as an orange^ellow powder 
in 72% yield. 

^H NMR (de-DMSO): 5 11.89 (s, 1H). 10.70 (s, 1H), 10.30 (s. 1H), 9.38 (br s, 1H), 8.34 (br s, 3H), 
20 8.03 (s, 1H), 7.62 (s, 1H), 7.68 (s, 1H), 7.49 (s. 1H), 7.08 (d, 2H, J = 8.29 Hz), 6.70 (d, 2H, J = 
8.29 Hz), 4.11 (brs, 1H), 2.93-3.15 (m, 2H). 
LCMS:(M+Na*) 386.5, (M-H)" 362.4. 

Example 1 79: f 2R)-2-Amino-3-naphthalen-2-vi-/V-^6-oxo-5.6-dihvdrQ-1 H-n .21diazepinof4.5.6- 
cdlindol-8-vnpropanamide hydrochloride 




HN-N 



HN-N 




HN-N 
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Preparation of example 179 from the title compound of Example 158 (57 mg, 0.115 mmol) and 
4M HC! in dioxane (10 ml) was canied out analogously to Example 91. Isolation, also in an 
analogous manner afforded the title compound (48 mg, 0.111 mmol) as an orange^eilow powder 
in 97% yield. 

5 NMR (de-DMSO): 5 11.88 (s, 1H), 10.82 (s, 1H). 10.30 (s. 1H), 8.43 (br s, 3H), 8.04 (s, 1H), 
7.93-7.78 (m. 4H), 7.64-7.57 (m. 2H). 7.54-7.45 (m, 4H). 4.32 (br s. 1H). 3.22-3.46 (m. 2H. 
partially obscured). 

LCMS: (M+H*) 398.5, (M+Na^ 420.4. 

Example 1 80: 2-f 1 . 1 '-BiDhenvl^vlVA/46>oxo-5.6-dihvdro-1 H-f 1 ■21diazeDinof4.5.6-cd]indol-8- 
10 yHacetamide 




Preparation of example 180 from the title compound of Example 2 (75 mg, 0.38 mmol), 1.1- 
biphenyW-ylacetic acid (93 mg, 0.44 mmol), triethylamine (0.16 mL, 1.15 mmol), and 0-(7- 
a2abenzotriazol-1-yl)-A/,/\/,A/;A/-tetramethyluronium hexafluorophosphate (167 mg, 0.44mmol) in 

15 CH2CI2 (1.0 mL) and A/,A^dimethylfonnarnide (1.0 mL) was carried out analogously to Example 
11. Silica gel chromatography was performed twice eluting both times with 1:1 hexane:acetone 
and the purest fractions were combined, evaporated, and the resulting solids triturated with 
methanol to afford the title compound (5 mg, 0.012mmol) as a yellow powder in 3% yield. 

NMR (de-DMSO): § 11.74 (s, 1H), 10.35 (s, 1H), 10.25 (s, 1H), 8.14 (s, 1H), 7.69-7.54 (m, 6H), 

20 7.51-7.33 (m, 6H). 3.69 (s. 2H). 

• LCMS; (M+H*) 395.4. (M+Na*) 417.4. 

Example 181: M.2-frans)-2-(4-Hvdroxv-Dhenvn-cyclopropanecarboxvlic acid r6-oxo-5.6-dihydro- 
1 H-f 1 .21diazepinof4.5.6-ccnindol-8-vn-amide 
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Step 1. Preparation of (1|2-tians)-2'^4-Methoxy-phenyl)-cyclopropanecarboxylic acid ethyl 
ester 181(a) 

To a mixture of NaH (200 mg, 5.0 mmol) and trimethylsulfoxonium iodide (1.1 g, 5.0 mmol) was 
5 added DiVISO (10 mL). After stirring for 30 min. a solution of 3-(4-methoxy"phenyl)-acrylic acid 
ethyl ester (400mg, 1.92 mmol) in DMSO (5 mL) was added drop-wise. After stirring overnight, the 
mixture was partitioned between ethyl acetate and water. The aqueous layer was re-extracted 
with ethyl acetate, and the combined organic layers were dried over Na2S04 and concentrated. 
Purification by silica gel chromatography eluting with 10 % ethyl acetate in hexane gave 
1 0 intennediate 1 81 (a) (31 8 mg, 1 .44 mmol/ in 72% yield. 

Step 2. Preparation of (1,2-(rd/]5)-2-(4*Hydroxy-phenyl)-cyciopropanecarboxyiic acid ethyl 
ester 181(b) 

To a stirred solution of Intermediate 181(a) (318 mg, 1.45 mmol) in CH2CI2 (8 mL) at -78 ""C was 
added 1M BBra in CH2CI2 (1.7 mL). The resulting mixture was then warmed to 23 ""C and stirred 

15 for 30 min. The mixture was quenched with saturated aqueous NaHCOa and extracted with 
CH2CI2. The organic layer was dried over anhydrous Na2S04, filtered, concentrated, and 
subjected to silica gel chromatography eluting with 15% ethyl acetate in hexane to afford 
Intermediate 181(b) as a colorless oil (75 mg, 0.364 mmol) in 25% yield. 
Step 3. Preparation of (1,2-trans)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic acid 181(c) 

20 To a stirred solution of Intermediate 181(b) (75mg, 0.36 mmol) in tetrahydrofuran (2.5 mL) was 
added aqueous 1M LiOH (2.5 mL). The resulting mixture was stirred at 23 for 12 hours. The 
mixture was then acidified with 1M HCI to pH 1 and extracted with ethyl acetate. The organic layer 
was then washed with brine and concentrated to give Intenmediate 181(c) (63 mg, 0.35 mmoi) in 
97% yield which was carried on without further purification. 
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Step 4. Preparation of Title Compound: (1,2-trans)-2-^4-Hydroxy-phenyl)- 
cyclopropanecarboxylic acid (6-oxo-5|6-dihydro-1fr-[1,21diazep!no[4,5,6-cd]indol-8-yl)- 
amide 

Preparation of the title compound from the title compound of Example 2 (66 mg, 0.278 mmoi), 
6 Intemiediate 181(c) (62 mg, 0.348 mmol). triethylamine (0.073 mL, 0.52 mmol), and 0-(7- 

azabenzotriazol-1-yl)-A/,A/,A/;A/-tetramethyluronium hexafluorophosphate (159 mg, 0.42 mmol) in 

MA/<iimethylfomiamide (2 mL) was earned out analogously to Example 11. Silica gel 

chromatography (eluted with 2% methanol in CH2CI2), also in an analogous manner, afforded the 

title compound (20 mg, 0.056 mmol) as a yellow powder in 16% yield. 
10 NMR (de-DMSO): 12.09 (s, 1H), 10.38 (s, 1H), 10.37 (s. 1H), 9.26 (br s, 1H), 8.16 (s, 1H), 

7.65-7.67 (m, 2H). 7.58 (t. J = 8.0 Hz, 1H), 7,50 (s. 1H), 7.00 (d, J = 8.0 Hz. 2H), 6.70 (d, J = 8.0 

Hz, 2H), 2,33 (m, 1H). 1.98 (m, 1H), 1.43 (m, 1H), 1.24 (m. 1H). 

LCMS: (M+H*) 361.3. 

Example 182: n.2-fransV2-f4-HvdroxV"Dhenvl)-cvcloproDanecarboxvllc acid f6-oxo-2-Dhenvl-5.6- 
15 dihvdro-1-f1.2ldiazepinof4.5.61indol-8-vh-amide 

HN-N 




Preparation of example 182 from the title compound of Example 7 (35 mg, 0.127 mmol), 
Intermediate 181(c) of Example 181 (66 mg, 0.372 mmol), triethylamine (0,062 mL. 0.45 mmol), 
and 0-(7-azabenzotriazol-1-yl)-A/;A/,A/'A/-tetramethyluronlum hexafluorophosphate (156 mg, 0.41 
20 mmol) in MAZ-dimethylfomiamide (3 mL) was carried out analogously to Example 11. Silica gel 
chromatography (eluted with 2% methanol in CH2CI2), also in an analogous manner, gave the title 
compound (32 mg, 0.073 mmol) as a yellow powder in 20% yield. 

^H NMR (d4- methanol): 8.04 (s. 1H), 7.44 (s. 1H). 7.35 (s. 1H), 7.34 (s, 1H). 6.91 (d, J = 9.0 Hz, 
2H). 6.62 (d, J= 9.0 Hz, 2H), 2.31 (m, 1H), 1.87 (m, 1H). 1.43 (m, 1H), 1.24 (m, 1H). 
25 LCMS: (M+H*) 437.4. 

Example 183: (2-Ethyl-6-oxo-5.6-dihydro-1H-[1.2]diazeDino[4.5.6-ccflindol-8-yl)-carbamic acid tert- 
butvl ester 

HN-N 

Title Compound P^^/C, H2. DMF, MeOH 
of Example 1 64 




69% BocHN 



30 Palladium (10% on activated carison) (0.23 g, 0.198 mmol) was added to a solution of the title 
compound of Example 164 (0.65 g, 1.99 mmol) in 1:10 A/,Aklimethylfonfnamide: methanol (11 
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mL). The reaction mixture was purged with H2 and stirred at room temperature under H2 (1 atm.) 
for 5 hours. The palladium was filtered and the volatile components were removed in vacuo. The 
resulting residue was dissolved in methanol and loaded onto a silica gel plug. The plug was then 
loaded onto a silica gel column and eluted with 1.2:1 dichloromethane: ethyl acetate to afford the 
5 title compound (0.45 g, 1.37 mmol) as a yellow solid in 69% yield. 

NMR (drDMSO): 8 11.54 (s. 1H), 10.05 (s, 1H), 9.37 (s. 1H), 7.63 (s. 1H). 7.58 (s, 1H), 7.44 
(s. 1H), 2.80 (dd, 2H. J = 7.35. 7.54 Hz). 1.48 (s, 9H). 1.23 (t. 3H. J= 7.54 Hz). 
LCMS: (M+H^ 329.5, (M+Na*) 351.5; (M-H)' 327.4. 

Example 184: 4-f8"fert-Butoxycarfaonylamino-^-oxo-5.6-dihvdro-1H41.21diazeDinof4.5.6-ccnindol^ 
10 2-yn-3.6<lihydro-2H-Pvridine-1-cart)oxylic acid te/t-butyl ester 



Intermediate 147(gI) 
Example 147 




Under an argon atmosphere. 2.0 M aqueous Na2C03 (0.66 mL) was added to a mixture of 
Intermediate 147(d) of Example 147 (100 mg. 0.265 mmol). 4-(4,4,5.5-tetramethyl- 
[1,3.2]dioxaborolan-2-yl)-3,6-dihydro-2H-pyridine-1-carboxylic acid fert-butyl ester (122 mg, 0.395 

15 mmol) and [1,1'- bis(diphenylphosphino)fen"ocene]dichloropalladium (II) (10.8 mg, 0.013 mmol) in 
anhydrous A/,/\/-<limethylformamide (5 ml). The mixture was heated at 80 °C for 16 hours. The 
reaction was filtered through a thin pack of diatomaceous earth, and the volatile components were 
removed In vacuo. Silica gel chromatography (eluted with 1:1 ethyl acetate: hexane) afforded the 
title compound (120 mg, 0.249 mmol) as a yellow powder in 94% yield. 

20 ^H NMR (de-DMSO): 8 11.62 (s. 1H), 10.22 (s. 1H). 9.46 (s. 1H). 7.69 (s. 1H). 7.65 (d, 1H. J = 
1.70 Hz). 7.49 (s, 1H). 6.16 (s, 1H). 4.06 (s. 2H), 3.56 (t. 2H. J = 5.65. 4.90 Hz). 3.31 (m. 2H. 
partially obscured), 1.49 (s. 9H). 1.44 (s, 9H). 
LCMS: (M+H^ 482.5, (M+Na*) 504.5; (M-H)* 480.5. 
HRMS: (M+H*) calcd for C25H32N5O6, 482.2403. found 482.2417. 

25 The 4-(4.4.5,54etramethyl-[1,3,2]dioxaborolan-2-yl)-3,6<lihydro-2H-pyridine-1-carboxylic acid tert- 
butyl ester starting material was prepared according to Eastwood, P.R. (2000) Tetrahedron 
Letters 41 (19): 3705-3708 from trifluoromethanesulfonic acid 1-fe/t-butoxycarbonyl-1 ,2,3,6- 
tetrahydropyridin-4-yl ester which in turn was prepared according to the procedure outlined by 
Barrow, J. C. et. al.(2000) J. Med. Chem. 43(14) 2703-2718. 
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Example 1 85: 8-Amino-2-f 1 .2,3.6-tetrahydro-Dvridin-4-vlV1 .5<lihvdro-[1 .2]diazeDinof4.5.6" 
cd|indol-6-one 

HN-N 

H H-d 

H-CI HiN''*^*^*^^ 

H 

Preparation of example 185 from the title compound of Example 184 (20 mg, 0.042 mmol) and 
5 4.0 M HCI in dioxane (0.1 mL) was canied out analogously to Example 91. Isolation, also in an 
analogous manner, afforded the title compound (14.7 mg, 0.042 mmol) as a yellow powder in 
99% yield. 

NMR (ds-DMSO): 6 12.20 (br s. 1H), 10.46 (s, 1H), 9.14 (s, 3H), 7.57 (s. 1H). 7.36 (s, 2H), 6.22 
(s. 1H), 3.83 (s, 2H), 3.36 (s. 2H). 2.74 (s. 2H). 
10 LCMS: (M+Na*) 304.3; (M-H)' 280.2. 

HRMS: (M+H*) calcd for CisHieNsO, 282.1355, found 282.1349. 

Example 186: MR.2R)- 2-Phenvl-cvclopropanecarboxylic acid f2-ethyl-6-oxo-5.6-dihydro-1H- 
fl21diazepinor4.5.6-ccnindol-8-vlVamide 



4N HCI (Dioxane) 

Title Compound 




Of Example 1 83 CH2CI2. 99% CIH.HaN^^'^s^N HATU, EtaN. DMF. 59% 

H 

186(a) 



HN-N 

15 Step 1. Preparation of 8-Anriino-2-ethyl-1,5-dihydro-[1,2]diazepino[4,5,6-ccr|indol-6-one 
(hydrochloric salt) 186(a) 

Preparation of intermediate 186(a) from the title compound of Example 183 (120 mg, 0.366 mmol) 
and 4.0 M HCI in dioxane (0.92 mL) was carried out analogously to Example 91. Isolation, also in 
an analogous manner, afforded Intemnediate 186(a) (95.5 mg, 0.366 mmol) as a yellow powder in 
20 99% yield. 

LCMS: (M+H*) 229.1. 
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Step 2. Preparation of Title Compound: (1Fl,2R)-2-Plienyl-cyciopropanecarboxylic acid (2- 
ethyl-6K>xo-5,6-dihydro-1H-[1,2]diazepino[4,S,6-cd]indol-8-yl)-amide 

Preparation of the title compound from Intermediate 186(a) (95.5 mg, 0.366 mmol). (1R,2R)-2- 
phenyl-cyclopropanecartwxylic acid (65.0 mg. 0.401 mmol), triethylamine (0.510 mL, 3.66 mmol), 
5 and 0-(7-azabenzotriazoH-yl)-/V,A/,A/',A/-tetramethyluronium hexafiuorophosphate (210 mg, 
0.552 mmol) in A/,AklimethyIformamide (4.0 mL) was canied out analogously to Example 11. The 
volatile components were removed in vacuo and the resulting residue was dissolved in methanol 
and loaded onto a silica gel plug. The plug was then loaded onto a silica gel column and eluted 
with 1.2:1 dichloromethane: ethyl acetate to afford the title compound (80 mg, 0.215 mmol) as a 
1 0 yellow solid in 59% yield. 

NMR (de-DMSO): 8 11.63 (s, 1H), 10.31 (s, 1H), 10.09 (s, 1H), 8.00 (d. 1H, J= 1.51 Hz). 7.52 
(d, 1H, J= 1.51 Hz), 7.45 (s, 1H). 7.34-7.24 (m. 2H), 7.24-7.13 (m, 3H). 2.81 (q, 2H, J = 7.54 Hz). 
2.41-2.31 (m. 1H). 2.11-2.00 (m, 1H), 1.53-1.43 (m. 1H). 1.40-1.29 (m, 1H). 1.23 (t, 3H, J = 7.54 
Hz). 

15 LCMS:(M+H*) 373.1. 

HRMS: (M+H^ calcd for C22H21N4O2, 371.1665, found 373.1672. 

Example 187: r2-Chloro-6-oxQ-5 .6-dihvdrQ-1H-f1.21diazeDinof4.S.6-ccnindol-8-vn-carbamic add 
terf-butyi ester 



Intermediate 147(c). NCS, DMF 

Example 147 



60 OC. 900/0 BocHN 




H 



20 A/-Chlorosuccinimide (0.47 g. 3.52 mmol) was added to a solution of Intermediate 147(c) of 
Example 147 (1.00 g, 3.33 mmol) in anhydrous /\/,A/-dimethylformamide (10 ml) and anhydrous 
chlorofomi (6.5 mL). The reaction was heated at 50 ^'C for 3 hours at which point the volatile 
components were removed in vacuo. The resulting residue was dissolved in methanol and loaded 
onto a silica gel plug. The plug was then loaded onto a silica gel column and eluted with 23:2:50 

25 dichloromethane: methanol: ethyl acetate to afford the title compound (1 g, 2.99 mmol) as a 
yellow solid in 90% yield. 

^H NMR (de-DMSO): 5 12.52 (s. 1H). 10.41 (s. 1H). 9.51 (s. 1H). 7.70 (s, 1H). 7.66 (s. 1H). 7.32 
(s. 1H), 1.47(s.9H). 

LCMS: (M+H*) 335.1, (M+Na*) 357.0; (M-H)- 333.0. 
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Example 188: M.2-fransV2-Pvriclin-3-yl-cycloproDanecarboxvlic acid f2-ethvl-6-QXQ-5.6-dihydrQ- 
1 H-n .21diazeDinof4.5.6-cdlindol-8-vl)-amide 

HN-N 




Preparation of example 188 from Intemiediate 186(a) of Example 186 (90 mg, 0.341 mmol), 
5 crude (1,2-£rans)-2-pyridin-3-yl-cyclopropanecarboxylic acid (see Example 125 for preparation- 
estimated purity c.a. 75%) (79.5 mg, c.a. 0.341 mmol), triethylamine (0.237 mL, 1.73 mmol), and 
0-(7-azabenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (194 mg, 0.510 
mmol) in Af.Aklimethylformamide (4.0 mL) was earned out analogously to Example 11. The 
volatile components were removed in vacuo, and the resulting residue was dissolved in methanol 
10 and loaded onto a silica gel plug. The plug was then loaded onto a silica gel column and eluted 
with 50:3 dtchloromethane: methanol to afford the title compound (75 mg, 0.201 mmol) as a 
yellow solid in 59% yield. 

NMR (de-DMSO): 8 11.65 (s, 1H). 10.36 (s. 1H), 10.11 (s. 1H), 8.51 (d. 1H. J= 1.88 Hz), 8.42 
(dd. 1H, J= 1.32, 1.32 Hz). 8.01 (d, 1H. J= 1.70 Hz), 7.57 (dt, 1H, J = 7.91, 1.88 Hz). 7.53 (d. 1H, 
15 J = 1.70 Hz). 7.47 (s. 1H), 7.33 (dd, 1H, J = 4.90, 4.71 Hz). 2.82 (q, 2H, J = 7.54 Hz), 2.47-2.38 
(m, 1H). 2.17-2.08 (m, 1H), 1.58-1.49 (m. 1H), 1.49-1.39 (m, 1H). 1.24 (t, 3H, J = 7.54 Hz). 
LCMS: (M+H*) 374.2. (M+Na*) 396.0; (M-H)' 372.0. 
HRMS: (M+H*) calcd forCziHgoNsOa, 374.1617, found 374.1620. 

Example 189: (R)- 2-Amino-2-cyclohexvl-A/-(2-ethvl-6-oxo-5.6-dihvdro-1H-f1.2]diazepinof4.5.6- 
20 ccflindol-8-vl)-acetamide (hydrochloride salt) 



HN-N 



Intermediate 186(a) 
Example 186 



NHBoc 



HATU.EtaN, DMF, 91% 




RlHBoi* " 
189(a) 



4N HO! (Dioxane) 
CH2CI2, 64% 



HN-N 




H-Ci NH2 



H 
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Step 1. Preparation of (RHCyclohexyH2-ethyl<«<^xo-^,6<iihydro-1HH[1,2]diazepino[4,S,^ 
ccQindol-S-y Icarbamoy l)-methy l]-carbamic acid teit-buty I ester 1 89(a) 

Preparation of intermediate 189(a) from Intermediate 186(a) of Example 186 (90 mg, 0.341 
mmol), (R)-tert-butoxycarbonylamino-cyclohexyl-acetiG acid (88 mg. 0.342 mmol). triethylamine 

5 (0.237 mL. 1.73 mmol), and OK7-azabenzotriazol-1-yl)-A/,A/,A/;W-tetramethyluronium 
hexafiuorophosphate (194 mg. 0.510 mmol) in M/V-dimethylfomnamide (4.0 mL) was carried out 
analogously to Example 11. The volatile components were removed in vacuo, and the resulting 
residue was dissolved in metiianol and loaded onto a silica gel plug. The plug was tiien loaded 
onto a silica gel column and eluted with 1.2:1 dichloromethane: ethyl acetate to afford 

10 Intermediate 189(a) (146 mg, 0.313 mmol) as a yellow solid in 91% yield. 

NMR (de-DMSO): 8 11.64 (s. 1H). 10.12 (s. 1H), 10.02 (s, 1H). 7.99 (s. 1H), 7.54 (s, 1H). 7.47 
(s. 1H). 6.87 (d. 1H, J = 7.72 Hz), 3.92 (t, 1H, J = 8.48 Hz). 2.82 (q, 2H. J = 7.54 Hz), 1.78-1.46 
(m, 6H), 1.38 (s, 9H). 1.24 (t. 3H, J = 7.54 Hz). 1.19-0.94 (m. 5H). 
LCMS: (M+H*) 468.2. (M+Na*) 490.2. 

15 Step 2. Preparation of Title Compound: (R)- 2nAmino-2-Gyclohexyl-Ar-(2-ethyl-6-oxo-5,6-' 
dihydro-1 H-[1 ,2]diazepino[4,5,6-cd|indol-8-yl)'^cetamide (hydrochloric salt) 
Preparation of tiie tiUe compound from Intermediate 189(a) (136 mg. 0.291 mmol) and 4.0 M HCI 
in dioxane (1.5 mL) was carried out analogously to Example 91. Isolation, also in an analogous 
manner, afforded ttie title compound (75 mg. 0,186 mmol) as a yellow powder in 64% yield. 

20 ^H NMR (de-DMSO): 6 11.81 (s. 1H), 10.66 (s. 1H). 10.19 (s, 1H). 8.42-8.20 (m. 3H). 7.98 (s, 1H). 
7.59 (s, 1H). 7.50 (s, 1H). 3.82-3.66 (m. 1H). 2.84 (q. 2H. J = 7.54 Hz). 1.94-1.53 (m. 6H). 1.30- 
0.98 (m, 8H). 

LCMS: (M+H") 368.1. (M+Na*) 390.2; (M-H)" 366.1. 
HRMS: (M+H") calcd for C20H26N5O2, 368.2087, found 368.2084. 
25 Example 190: nR.2R)- 2-Phenvl-cyclODroDanecarboxvlic acid f2-chloro-6-oxo-5.6-d ihydro-1H- 
[1.2ldiazeDinor4.5.6-ccflindol-8-vl)-amide 



4N HCI (Dioxane) 





Title Compound 
of Example 187 



CH2CI2. 98% 



CIH.H2N 



EDCI, EtaN. 4-DMAP 
DMF. 45% 



H 



190(a) 



HNHM 



O; 
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Step 1. Preparation of 8-Amino-2<hloro-1,S-dihydro-[1|2]diazepino[4,5,6-col]indol-6-o^ 
(hydrochloric salt) 190(a) 

Preparation of tntemiediate 190(a) from the title compound of Example 187 (0.83 g, 2.48 mmol) 
and 4.0 M HCI in dioxane (8.2 mL) was earned out analogously to Example 91. Isolation, also in 
5 an analogous manner, afforded Intermediate 190(a) (0.66 g, 2.44 mmol) as a yellow powder in 
98% yield. 

NMR (de-DMSO): S 12.87 (s. 1H), 10.57 (s, 1H). 7.38 (s. 2H), 7.27 (s, 1H). 
LCMS: (M-H)' 233.1. 

Step 2. Preparation of Title Compound: (1R,2R)- 2-Phenyl-cyclopropanecarboxylic acid (2- 
1 0 chloro-6-oxo-5,6-dihydro-1 H-[1 p2]diazepino[4,5,6-CGr|lndoi-8-yl)-amide 

Intermediate 190(a) (120 mg, 0.443 mmol), (1R,2R)-2-phenyl-cyclopropanecarboxyliG acid (86.0 
mg. 0.531 mmol), (3<llmethy!amino-propyl)-ethyl-carbodiimide hydrochloride (102 mg, 0.534 
mmol), and 4-dimethyiaminopyridine (65 mg, 0.533 mmol) were stirred in A(A/-dimethylformamide 
(7.0 mL) at room temperature for 16 h at which point the volatile components were removed in 

15 vacuo. The resulting residue was dissolved in methanol and loaded onto a silica gel plug. The 
plug was then loaded onto a silica gel column and eluted with 1.2:1 dichloromethane: ethyl 
acetate to afford the title compound (75 mg, 2.99 mmol) as a yellow solid in 45% yield. 

NMR (de-DMSO): 5 12.65 (s, 1H). 10.46 (s, 2H), 8.09 (s, 1H), 7.63 (s, 1H). 7.36 (s, 1H), 7.34- 
7.25 (m, 2H), 7.25-7.12 (m, 3H), 2.44-2.30 (m, 1H), 2.13-2.01 (m, 1H), 1.57-1.44 (m. 1H). 1.44- 

20 1.31 (m, 1H). 

LCMS: (M-H)" 377.1. 

HRMS: (M+H*) calcd for C20H16N4O2CI, 379.0962. found 379.0941. 

Example 191: (1.2-frans)-2-Pyridin-3-vl-cvcloproDanecarboxylic acid (2-chloro-6-oxo-S.6-dihvdro- 
1H-f1.21diazepinof4.5.6-ccf)indol-8-yh-amide 

^ HN-N 



25 




Preparation of example 191 from Intemnediate 190(a) of Example 190 (120 mg, 0.443 mmol), 
crude 2-pyridin-3-yl-cyclopropanecarboxylic acid (estimated purify c.a. 75%) (124 mg, ca. 0.532 
mmol), (3-dimethylamino-propyl)-ethyI-carbodiimide hydrochloride (102 mg, 0.534 mmol), and 4- 
dimethylaminopyridine (65 mg, 0.533 mmol) in A/,A/-dimethylformamide (7.0 mL) was carried out 
30 analogously to Example 190, Step 2. When the reaction was judged complete, the volatile 
components were removed in vacuo, and the resulting residue was dissolved in methanol and 
loaded onto a silica gel plug. The plug was then loaded onto a silica gel column and eluted with 
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50:3 dichloromethane: methanol to afford the title compound (80 mg. 0.210 mmol) as a yellow 
solid in 48% yield. 

NMR (de-DMSO): 5 12.65 (s. 1H), 10.48 (s, 1H), 10.46 (s, 1H). 8.51 (s. 1H), 8.42 (d. 1H, J = 
3.20 Hz). 8.09 (d, 1H. J = 1.13 Hz), 7.63 (d, 1H, J = 1.3? Hz), 7.57 (d, 1H, J = 7.91 Hz), 7.40-7.28 
(m, 2H), 2.47-2.37 (m. 1H), 2.19-2.06 (m, IH). 1.60-1.50 (m. 1H), 1.50-1.40 (m, 1H). 
.LCMS; (M+H*) 380.0, (M+Na*) 402.1; (M-H)" 378.0. 
HRMS: (M+H*) calcd for CigHisNsOjCI, 380.0914. found 380.0922. 

Example 192: y\/-r6-oxo-S.6-dlhvdro-1H-f1.21dlazeDinof4.5.6-ccnindol-8-vh-N'-rDhenvlmethvnurea 



Title Compund 




of Example 2 dsc, EtN(iPr)2, DMF 

25% 

10 To the title compound of Example 2 (45 mg, 0.19 mmol) and AtW-disuccinimidyl carbonate (49 
mg, 0.19 mmol) was added AtW-dlmethylfomiamlde (O.SmL) and triethylamlne (0.084 mL, 0.60 
mmol). After 3 to 5 min, benzylamine (0.046 mL, 0.20 mmol) was added, and the reaction was 
stinred for about an hour. Methylene chloride: methanol (4:1) was added and the resulting solids 
were removed by trituration. The triturate was loaded onto a silica gel plug and evaporated. The 

15 plug was then loaded onto a silica gel column and eluted with hexaneiacetone (1:1) and the 
purest fractions were combined. After solvent removal, the title compound (16 mg, 0.048 mmol) 
was obtained as brown powder in 25% yield. 

NMR (de-DMSO): 8 11.61 (s, IH, exchanges), 10.19 (s, IH, exchanges). 8.75 (s, IH, 
exchanges). 7.93 (s, IH), 7.49 (m. IH). 7.40-7.30 (m. 7H), 6.55 (m. IH. exchanges), 4.31 (d, 2H, 

20 J =5.84 Hz). 

LCMS: (M+H^ 334.2. (M+Na*) 356.3 

Example 193; (2RV3-(4-HvdroxvphenvlV2-fmethvlaminoVA/-(6-oxo-5.6<lihvdro-1H-> 

f 1 .21diazeplnof4.5.6-ccflindol-8-ynpropanamide hydrochloride 

HN-N 




HQ- 

25 Preparation of example 193 from the title compound of Example 156 (121 mg, 0.25 mmol) and 
4M HCI in dioxane (10 mL) was carried out analogously to Example 91. Isolation, also in an 
analogous manner, afforded the title compound (74 mg. 0.18 mmol) as an orange/yellow powder 
in 72% yield. 
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NMR (de-DMSO): major component/confbrmer: 5 11.89 (s, 1H. exchanges), 10.73 (s, 1H, 
exchanges), 10.31 (s, 1H, exchanges), 9.36 (br s, 2H, exchanges), 9.11 (br s, 1H, exchanges), 
7.99 (s. 1H), 7.64 (s. 1H), 7.56 (s, 1H), 7.50 (s, 1H). 7.06 (d. 2H, J = 8.48 Hz). 6.69 (d, 2H, J = 
8.48 Hz), 4.11 (m, 1H). 3.18 (m. 1H), 3.08 (m, 1H), 2.55 (s. 3H, partially obscured). 
5 LCMS: (M+H*) 378.0, (M+Na*) 400.1. 

Example 1 94: f2RV2-Amino-3'(4-fluoroDhenvlVA/-f6-oxo-5.6-dihvdro-1 H-l^ .21diazeDino[4.5.6- 
cdlindol-8-vnDropanamide hydrochloride 

HN-N 




Preparation of example 194 from the title compound of Example 157 (48 mg, 0.10 mmol) and 4M 
10 HCI in dioxane (10 mL) was carried out analogously to Example 91. Isolation, also in an 
analogous manner afforded the title compound (34 mg, 0.08 mmol) as an orange/yellow powder 
in 80% yield. 

^H NMR (de-DMSO): 6 11.88 (s, 1H, exchanges), 10.72 (s, 1H, exchanges), 10.32 (s, 1H. 
exchanges), 8.37 (br s, 4H, exchanges), 8.04 (s, 1H), 7.64 (s, 1H), 7.57 (s, IN), 7.50 (s, 1H), 
15 7.38-7.29 (m, 2H). 7.22-7.14 (m, 2H), 4.19 (m, 1H), 3.26-3.03 (m, 2H). 
LCMS: (M+H*) 366.0, (M+Na*) 388.1 . 

Example 195; A/-f 6-OxQ-5.6-dihydro-1 H-f 1 .21diazepinor4.5.6-ccnindol-8-vlV2-r3H- 

f1.2.31triazolo[4.5-b]pvridln-3-vloxv)acetamide 

HN-N 




20 In a manner analogous to that of Example 19, to a stirred suspension of 8-amino-1 ,5-dihydro-6H- 
[1,2]diazepino[4,5,6-cc(] indol-6-one hydrochloride in anhydrous W,A/-dimethylformamide (9 mL) 
was added bromoacetic acid (168 mg. 1,2 mmol), 0-(7-azabenzotriazoH-yl)-A/,A/,A/',/\/- 
tetramethyiuronium hexafluorophosphate (553 mg, 1.4 mmol) and Iriethylamine The reaction was 
stirred at room temperature for 16 hours. The volatile components were evaporated and water 

25 was added to the residue. The precipitated orange solids were collected by filtration and washed 
with water and ethyl acetate. After drying, the title compound (158 mg) was obtained as an 
orange powder in 35% yield. 

^H NMR (DMSO -de) d: 5.28 (1H, s), 7.47 (1H, s), 7.58 (3H, m), 8.09 (1H, d, J = 1.77 Hz), 8.63 
(1H. dd, J = 8.59 Hz), 8.83 (1H, dd, J = 4.55 Hz), 10.27 (1H, s), 10.52 (1H. s), 11.77 (1H, s). 
30 LCMS: (M+H*) 377. 
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Example 196: n.2-fra/?s )--2-r3-Methoxv-Dhenvn-<svdoDroDanecarfaoxvlic acid re-oxo-S.e-dihydrtv 
1H-f1.2]diazepinor4.5.6-cdlindol-8-vlVamide 



MesSO^r, NaH 
DMSO, 43% 



196(a) 



1. UOH.THF.HzO 



2. HATU, EtaN. DMF, 
Title Compound of 
Example 2 

9% 



MeO 



HNHSI 




Step 1: Preparation of (1,2-(raiis)-2-(3-Methoxy-phenyl)-cyclopropanecarboxylic acid ethyl 
ester 196(a) 

Preparation of intermediate 196(a) from NaH (1.04 g, 26 mmol) and trimetliylsulfbxonium iodide 
(5.72 g, 26 mmol), 3-(methoxy-plienyl)-acrylic acid etiiyl ester (4.12 g, 20 mmol) in DMSO (30 mL) 
10 was carried out analogously to step 2 of Example 113 to afford Intermediate 196(a) (1.89 g, 8.6 
mmol) in 43% yield. 

Step 2: Preparation of Title compound: (1,2-fians)-2-(3-IVIetiioxy-plieny!)* 
cyclopropanecarboxyiic acid (6-oxo-5,6-dihydro-1 -[1 ,2]diazepino[4,5,6-]indol-8-yl)-amide 

Preparation of tlie title compound was carried out analogously to step 3 of Example 172 except 
15 ttiat Intermediate 196(a) was used instead of Intermediate 172(b). The title compound was 
obtained in 9% yield. 

NMR (de-DMSO): 5 11.85 (d. 1H. J = 2.26 Hz). 10.37 (s, 1H). 10.23 (s, 1H). 8.12 (s, 1H), 7.57 
(dd, 1H, J = 3.20, 1,51 Hz), 7.46 (s, 2H). 7.20 (t. J = 8.0 Hz, 1H), 6.77-6.74 (m, 3H), 3.75 (s. 3H), 
2.36 (m. 1H), 2.08 (m, 1H). 1.48 (m. 1H), 1.38 (m, 1H). 
20 LCMS:(M+H*) 375.1. 

Example 1 97: 4-Acetylamino-A/-f6-oxo-5.6<lihvdro«1 H-f 1 .21diazepinor4.5.6-ccf|indol-8-yn- 
benzamide 



HN-N 
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10 



15 



Preparation of example 197 from the title compound of Example 2 (124 mg, 0.525 mmol), 4- 
acetylamino-benzoic acid (113 mg, 0.631 mmol), (3-dimethylamino-propyl)-ethyl-carbodilmlde 
hydrochloride (120 mg. 0.628 mmol), and 4-dimethylaminopyridine (77 mg, 0.631 mmol) in A/,W- 
dimethylformamide (7.0 mL) was carried out analogously to Example 190, Step 2. When the 
reaction was judged complete, the volatile components were evaporated and methanol was 
added. The mixture was filtered to collect the solids, which were then washed with methanol, 
dichloromethane and diethyl ether. After drying, the title compound (32 mg, 0.0886 mmol) was 
obtained as a yellow powder in 17% yield. 

NMR (de-DMSO): 5 11.79 (d, 1H, J = 2.64 Hz). 10.25 (s, 1H), 10,23 (s, 2H), 8.27 (d, 1H, J = 
1.70 Hz). 7.96 (d, 2H, J = 8.67 Hz). 7,85 (d, 1H, J = 1.70 Hz), 7.70 (d. 2H, J = 8.67 Hz), 7.58 (d. 
1H. J = 2.64 Hz). 7.48 (s. 1H). 2.09 (s, 3H). 
LCMS: (M-H)" 360.2. 

HRMS: (M+H*) calcd for C19H16N5O3, 362.1253, found 362.1280. 

Example 198: (RV 2-Amino-A/-(2-chloro-6-oxo-5.6-<iihvdro-1H41.21diazeDinor4.5.6-cdlindol-8-^ 



2-cydohexvl-acetamlde (hydrochloric salt) 



HN-N 



Intermediate 190(a), 
Example 190 



NHBoc 



EDCI. EtaN. 4-DMAP 
DMF. 46% 




4N HCI (Dioxane) 
CH2CI2, 99% 



Rhbo^ 



198(a) 



HN-N 




H-CI NH2 

Step 1. Preparation of [(2-<:hloro-6K>xo-S,6<IIhydro-1//-[1,2]diazepino[4,5,6-cd]indol-8-* 
ylcarbamoyl)-cyclohexyl-methyq-carbamic acid teit-butyl ester 198(a) 

Preparation of intermediate 198(a) from Intermediate 190(a) of Example 190 (100 mg. 0.369 
20 mmol), (R)-tert-butoxycarbonylamlno-cycIohexyl-acetic acid (114 mg, 0.443 mmol), (3- 
dimethylamino-propyl)-ethyl-carbodiimide hydrochloride (85 mg, 0.445 mmol), and 4- 
dimethylaminopyridine (54 mg. 0.443 mmol) in A/,A/-dimethylformamide (7.0 mL) was carried out 
analogously to Example 190, Step 2. When the reaction was judged complete, the volatile 
components were removed in vacuo, and the resulting residue was dissolved in methanol and 
25 loaded onto a silica gel plug. The plug was then loaded onto a silica gel column and eluted with 
1.2:1 dichloromethane: ethyl acetate to afford Intermediate 198(a) (80 mg. 0.169 mmol) as a 
yellow solid in 46% yield. 



wo 2004/063198 



PCT/IB2004/000026 



208 

NMR (de-DMSO): 5 12.64 (s, 1H), 10.47 (s, 1H), 10.16 (s, 1H), 8.06 (d, 1H, J= 1.51 Hz). 7.66 
(d. 1H, J = 1.51 Hz), 7.36 (s, 1H). 6.91 (d, 1H, J = 9.04 Hz), 3.92 (dd, 1H, J = 8.29. 7.91 Hz). 1.78- 
1.46 (m, 6H). 1.38 (s. 9H), 1.21-0.92 (m. 5H). 
LCMS: (M-H)' 472.1. 

« 

5 Step 2. Preparation of Title Compound: (R)- 2-Amino-/V-(2-chloro-6-oxo-5.6-dihydro-1//- 
[1 ,2]diazepino[4,5,6-cc(|indol-8-yl)-2*<:yclohexyl-acetaniide (hydrochloric salt) 

Preparation of the title compound from Intemiediate 198(a) (75 mg, 0.159 mmol) and 4.0 M HCI in 
dioxane (0.8 mL) was earned out analogously to Example 91. Isolation, also in an analogous 
manner, afforded the title compound (65 mg. 0.159 mmol) as a yellow powder in 99% yield. 
10 NMR (de-DMSO): 8 12.81 (s, 1H), 10.77 (s, 1H), 10.53 (s. 1H), 8.30 (brs, 3H). 8.03 (d, 1H, J = 
1.70 Hz). 7.70 (d, 1H. J = 1.70 Hz), 7.39 (s. 1H). 3.73 (m. 1H). 1.93-1.55 (m. 6H). 1.27-1.01 (m, 
5H). 

LCMS: (M+H^ 374.0; (M-H)* 372.2. 

HRMS: (M+H*) calcd for C18H21N5O2CI, 374.1384, found 374.1369. 
15 Example 1 99: 2-f3.4-Dihvdro-1 H-isQQuinolin-2-vn-A/-r6-oxo-5.6<lihvdrQ-1 H-fl .21diazeDinor4.5.6- 
cdlindol-8-vn-acetamide 



Br. — ^C02C2Hs^ ^^c^^^x^ NaOH.MeOH 



199(a) 



HN-N 

Title Compound 

(I 1 of Example 2 I^'^'^V^ O 

K^^^2H HATU.Et3N.D^/lF.42o^ UC^^vA^ 

H " 

199(b) 

Step 1. Preparation of (3,4-Dlhydro-1H-isoquinolin-2-yl)-acetic acid ethyl ester 199(a) 

To a solution of 1,2,3,4-tetra-hydrolsoquinoline (2.664 g, 20 mmol) and ethyl bromoacetate (3.647 
20 g, 22 mmol) in /V,/\/-dimethylformamide (23 mL), was added CS2CO3 (7.168 g, 22 mmol) under N2. 
The mixture was stirred at room temperature for 4 hours. The solvent was removed under 
reduced pressure, and the remaining residue was subjected to silica gel chromatography, eluting 
with ethyl acetate/hexanes (33:66) to afford Intermediate ig9(a) (3.39 g. 15.5 mmol) as yellow oil 
in 77% yield. 

25 ^H-NMR (CDCI3): 8 7.13-7.09 (m. 3H). 6.99 (t. 1H). 4.22 (q, 2H), 3.84 (s. 2H). 3.44 (s, 2H), 2.94 
(s, 4H). 1.29 (t.3H). 
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LCMS: (M+H*) 220.3. 

Step 2. Preparation of (3^-Dihyciro-1 /f4soquinolin-2-yl)-acetic acid 1 99(b) 
To a suspension of Intermediate 199(a) (1643 g, 7.6 mmol) in methanol (20 mL) was added 2.5 
N NaOH (7.8 mL). The reaction solution was heated at 48 ''C and stinred overnight With cooling, 
5 the pH was adjusted to 8 by adding 1M HCI. The volatile components were removed under 
vacuum, and the resulting mixture was suspended in methanol. After filtrBtion to remove the 
insoluble solids, the filtrate was evaporated to give Intermediate 199(b) (1.4 g, 7.3 mmol) as white 
foam in 98% yield. 

^H-NMR (ds-DMSO): 8 7.13-7.09 (m, 3H), 7.02 (t, 1H). 3.76 (s, 2H), 3.27 (s, 2H). 2.88-2.82 (m. 
10 4H). 

LCMS: (M+H*) 192.2. 

Step 3. Preparation of Title compound: 2-(3,4-Dihydro-1/f-isoquinolin-2-yl)-A/-(6-oxo-5,6- 
dihydro-1 ,2]dlazepIno[4,5,6-co(|!ndol-8-y l)-acetamlde 

Preparation of the title compound firom the title compound of Example 2 (185 mg. 0.79 mmol). 

15 intermediate 199(b) (150 mg. 0.79 mmol), triethylamine (0.274 mL, 1.98 mmol), 0-(7- 
azabenzotriazol-1-yl)-MA/,A/',A/-tetramethyluronium hexafluorophosphate (330 mg. 0.879 mmol) 
and A/,A/-dimethylformamlde (3 mL) was carried out analogously to 11. Following evaporation of 
the volatile components, the resulting residue was triturated with a small amount of N^N- 
dimethylformamide and water to give the title compound (123.5 mg. 0.331 mmol) as yellow solid 

20 in 42% yield. 

^H-NMR (de-DMSO): 8 11.73 (s, 1H). 10.22 (s. 1H). 9.97 (s, 1H), 8.13 (s, 1H), 7.62(s. 1H), 7.55 (s, 
1H). 7.45 (s. 1H), 7.12-7.04 (m, 4H). 3.72 (s, 2H), 2.88-2.80 (m. 6H). 
LCMS: (M+H*) 374.4 

Example 200: 2-( 1 .3-DihvdrQ-isoindol-2-vlVA/>-f6-oxo-5.6-dihvdro-1 H-f 1 .21diazeDinor4.5.6-CGntndol- 
25 8-vlVacetamide 




OaEt 



48 °C, 54% 



NaOH. MeOH 



200(a) 



HN-N 




200(b) 
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Step 1. Preparation of (1,3-Dihydro-isoindol-2-yl)-acetic acid ethyl ester 200(a). 
Into a solution of isoindoline (1.788 g, 15 mmol) and ethyl bromoacetate (2.756 g, 16.5 mmol) in 
A/,Aklimethylfonmamide (20 mL), was added CS2CO3 (5.376 g. 16.5 mmol) under N2. The mixture 
was stirred at room temperature for 4 hours. The solvent was removed under reduced pressure 
5 and the resulting mixture was subjected to silica gel chromatography, eluting with 33:66 ethyl 
acetate:hexane to afford Intemnediate 200(a) (1.14 g, 5.56 mmol) as a yellow oil in 37% yield. 
^H-NMR (CDCI3): 8 7.20 (s, 4H). 4.22 (q, 6H). 3.66 (s. 2H). 1.29 (t. 3H). 
LCMS: (M+H*) 206.3. 

Step 2. Preparation of 1,3-Dihydro-isoindol-2-yl)-acetic acid 200(b) 

10 To a suspension of Intermediate 200(a) (1.14 g, 5.56 mmol) in methanol (20 mL) was added 2.5 
N NaOH (5.78 mL). The reaction solution was heated at 48 and stinred overnight With cooling, 
the pH was adjusted to 8 by adding 1M HCI. The volatile components were removed under 
vacuum and the resulting mixture was suspended in methanol. After filtration to remove the 
insoluble solids, the filtrate was evaporated to give Intermediate 200(b) (531 mg, 3 mmol) as pale 

15 solids in 54% yield. 
LCMS: (M+H*) 178.2. 

Step 3. Preparation of Title compound: 2-(1,3-Dihydro-isoindol-2-yl)-M-(6-oxo-5,6-dihydro- 
1//-[1,2]diazepino[4,5,6-cd]indol-8-yl)-acetamide 

Preparation of the title compound from the title compound of Example 2 (118 mg, 0.5 mmol), 
20 Intermediate 200(b) (88.5 mg, 0.5 mmol). triethylamine (0.274 mL, 1.98 mmol), 0-(7- 
azabenzotriazoH-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (209 mg, 0.55 mmol) 
and A/,A/-dimethyiformamide (5 mL) was earned out analogously to Example 11. Following 
evaporation of the volatile components, the resulting residue was triturated with a small amount of 
A/,A/-dimethylformamide and water to give the title compound (121 mg, 0.337 mmol) as a yellow 
25 solid in 67% yield. 

^H-NMR (de-DMSO): 8 11.73 (s, 1H), 10.21 (s, 1H), 10.02 (s. 1H). 8.13 (s, 1H), 7.66(s, 1H). 7.55 
(s, 1H), 7.46 (s, 1H), 7.22 (d, 4H), 4.07 (s, 4H), 3.56 (s. 2H). 
LCMS: (M+H*) 360.4 

Example 201 : f2-Moroholin-4-yl-6-oxo-5.&<iihvdro-1 H-\^ .21diazepinor4.5.6-ccnindol-8-vlVcarbamic 
30 acid tert-butyl ester 




EI3N, n-BuOH 




120^0,23% 

H H H H 

Triethylamine (0.039 mL, 0.28 mmol), the title compound of Example 187 (46 mg, 0.14 mmol), 
morpholine (96 mg, 1.1 mmol) and n-butanol (5 mL) were stirred in a flask with a condenser at 
120 ovemight The mbcture was allowed to stand at room temperature for two more days. The 



wo 2004/063198 



PCT/IB2004/000026 



211 

volatile components were removed under vacuum and the resulting mixture was subjected to 
silica gel chromatography, eluting with 95:5 dichloromethane:methanol to affbrxJ the title 
compound (12.5 mg, 0.032 mmol) as a yellow solid in 23% yield. 

'H-NMR (de-DMSO): 5 9.53 (s. 1H). 8.47 (s. 1H). 7.80 (s, 1H). 7.28 (s. 1H). 6.06 (s. 2H). 3.74 (s. 
5 8H), 1.48(8, 9H). 
LCMS: (M+H*) 386.4. 

Example 202: (1.2-frans)-2-f3-Br Dmo-Dhenvn-cvclODroDanecart)oxvlic acid f6-oxo-5.6-dihvdfo-1H- 
11.21dlazeDlnof4.S.6-ccnindol-8-vn-amicle 



fi) Me3S0*r, NaH . 

DMSO, 43% 

202(a) 



1. LiOH.THF.H2O 



2. HATU, EtaN, DMF. 
Title Compound of 




Example 2 
11% 

Step 1. Preparation of (1,2-(rd/}s)-2-(3-BromO"phenyl)-cyclopropanecarboxyIic acid ethyl 
15 ester 202(a) 

To a mixture of NaH (186 mg, 4.65 mmol) and trimethylsulfoxonium iodide (1.02 g, 4.65 mmol) 
was added DMSO (5 mL). After stirring for 30 min, a solution of frans-3-(bromo-phenyl)-acrylic 
acid ethyl ester (933 mg, 3.57 mmol) in DMSO (2 mL) was added drop-wise. After stirring 
overnight, the mixture was partitioned between ethyl acetate and water. The aqueous layer was 
20 extracted with ethyl acetate. The combined organic layers were dried over Na2S04, filtered, and 
concentrated. The residue was subjected to silica gel chromatography, eluting with 10 % ethyl 
acetate/hexane, to furnish Intermediate 202(a) as a colorless oil (408 mg, 1.52 mmol) in 43% 
yield. 

Step 2. Preparation of Title compound: (1 ,2-tra/is)-2-(3-Bromo.phenyl)- 
25 cyclopropanecarboxyiic acid (6-oxo-5,6-<lihydro-1 ,2]diazepino[4,5,6-cdIindol-8-y I)- 
amide 

To a stirred solution of Intenmediate 202(a) (505 mg. 2.25 mmol) in MeOH (10 mL) was added 
aqueous 10M LiOH (10 mL). The mixture was stinred at 23 ^'C for 12 hours, acidified with 1 M HCI 
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to pH 1. and extracted with ethyl acetate. The combined organic layers was then washed with 
brine and concentrated to give crude (2,3-fra/7s)-3-(3'-bromo-phenyl)-cycloprapanecarboxylic acid 
(632 nng), which was combined with the title compound of Example 2 (111 mg. 0.49 mmol), 
triethylamine (0.273 mL, 1.96 mmol). and 0-(7-a2abenzotriazoH-yl)-A/,A/,A/',A/'- 
5 tetramethyluronium hexafluorophosphate (278 mg, 0.73 mmol) in A/,Aklimethylformamide (4 mL) 
in a manner analogous to Example 11. Extractive work-up from ethyl acetate and saturated 
aqueous NaHCOa follow by silica gel chromatography afforded the title compound (100 mg. 0.24 
mmol) as a yellow solid in 1 1 % yield. 

NMR (de-DMSO): 11.85 (d, 1H, J = 2.26 Hz). 10.50 (s. 1H). 10.35 (s. 1H). 8.23 (s. 1H). 7.69 (s. 
10 1H). 7.67 (d, 1H. J = 4.0 Hz). 7.58 (s. 1H), 7.53-7.51 (m. 2H), 7.40-7.33 (m. 2H), 2.53 (m. 1H). 
2.23 (m, 1H), 1.62 (m, 1H), 1.54 (m, 1H). 

Example 203: f1.2-fra/7sV2-f3-Hydroxy-ph envn-cvcloDropanecarboxvlic acid f6-oxQ-5.6-dihvdro- 
1 H-ri .21diazepinQf4.5.6-ccnindol-&-vn-amide 



BBra, CH2CI2 

Intermediate 196(a}, 



Example 196 .^g °C. 54% HQ- ^ ^ -COaEt 

203(a) 



HN-N 



1. UGH. THF. H2O 




2. HATU, Et3N, DMF. 6 
Title Compound of 
Example 2 

15 5% 

Step 1. Preparation of 2-(3-hydroxy-phenyl)-cyclopropanecarboxylic acid ethyl ester 203(a) 
To a stirred solution of Intermediate 196(a) of Example 196 (1.56 g, 7.12 mmol) In CH2CI2 at -78 
^'C was added 1.0M BBra In CH2CI2 (8.56 ml, 8.56 mmol). The mixture was warmed to room 
20 temperature and stirred for 1 hour. Extractive work-up from ethyl acetate and saturated aqueous 
NaHCOa followed by silica gel chromatography afforded Intennediate 203(a) as a pale brown solid 
(795 mg. 3.86 mmol) in 54% yield. 

Step 2. Preparation of Title compound: (1,2-lra/i5)-2-(3-Hydroxy-phenyl)- 
cyclopropanecarboxylic acid (6-oxo-5,6-dihydro-1 ,2]diazepino[4,S,6.cd]indoI-8-yl)- 
25 amide 

To a solution of Intermediate 203(a) (271 mg. 1.32 mmol) in tetrahydrofuran (2 mL) was added 
aqueous 1M LiOH (6 mL, 6 mmol). The mixture was stinted ovemight After acidiiying to pH 2, the 
mixture was extracted with ethyl acetate. Concentration of the organic layer gave crude 3-(3- 



wo 2004/063198 



PCT/IB2004/000026 



213 



hydroxy-phenyO-cycloprapanecarboxyllc acid (235 mg), where a portion (155 mg, 0.57 mmol) 
was combined with tlie title compound of Example 2 (137 mg, 0.58 mmol), triethylamine (0.24 mL, 
1.72 mnrol), and 0-(7-azaben20triazol-1-yt)-A/.AtA/',/V'-tetramethyluronium hexafluorophosphate 
(331 mg, 0.87 mmol) in A/,AWimethylfomiamide (3 mL) in a manner analogous to Example 11. 
Extractive work-up from ethyl acetate and saturated aqueous NaHCOa followed by silica gel 
chromatography afforded the title compound (10 mg, 0.028 mmol) as a tan solid in 6% yield. 

NMR (de-DMSO): 5 10.35 (s. 1H), 10.27 (s, 1H), 9.35 (s, 1H), 8.12 (s, 1H), 7.67 (dd, 1H, J = 
3.20, 1.51 Hz), 7.55 (s, 1H), 7.48{s. 1H). 7.16 (t. J= 8.0 Hz. 1H), 6.77-6.74 (m, 3H). 2.32 (m, 1H), 
2.09 (m, 1 H), 1 .45 (m, 1 H). 1 .38 (m. 1 H). • 
LCMS: (M-H*) 359.1 

Example 204 2-(3.4-Dihvd roisoauinQlin-2nH^-vn-/V.f6-Qxo-2-Dhenvl.5.6-dihvdro-1H- 

f1.21diazepinor4.5.6-cd|indol-8-vl)acetamide 

HN-N 




In a manner analogous to that of Example 11, to a stirred solution of 8-amino-1 ,5-dihydro-6W- 
[1 ,2]diazepino[4,5,6-cc(I indol-6-one in anhydrous A/,A/-dimethylfomiamide (6 mL) was added 3,4- 
dihydroisoquinolln-2(1H)-ylacetic acid (62 mg, 0.33 mmol) followed by triethylamine (0.14 mL, 
0.98 mmol) and 0-(7-azabenzotriazol-1-yi)-/V,/\/,A/',A/'-tetramethyluronium hexafluorophosphate 
(372 mg, 0.98 mmol). The reaction was stirred at room temperature for 17 hours. After 
concentrating, water was added and the precipitated solid was collected by filtration. After 
preparative HPLC, the title compound (50 mg) was obtained as a yellow powder in 34% yield. 
^H NMR (methanol-d4) d: 3.25 (2H, m). 3.72 (2H. bs), 4.27 (2H, s). 4.58 (2H, s), 7.22 (1H, d, J = 
7.58 Hz), 7.32 (3H, m), 7.52 (4H, m), 7.63 (3H, m), 8.13 (1H, d, J= 1.52 Hz). 
LCMS: (M+H*) 450.1. 

Example 205: ri.2-frans)-2-Pvridln- 3-vl-cvcloDropanecarboxvlic add (2-chloro-6-oxo-5.6-dihvdro- 
1H-f1.21diazepinof4.5.6-cc nindo]-8-vn-amide rhvdrochloric salf^ 

HN-N 




The title compound of Example 191 (20 mg, 0.053 mmol) was converted to an HCI salt in 
anhydrous CH2CI2 (2mL) with 4.0 M HCI in dioxane (0.026 mL). The mixture was stirred at room 
temperature for 1 hour. The solid was collected by filtration and washed with CH2CI2 and diethyl 
ether. After drying, the title compound (20.4 mg, 0.049 mmol) was obtained as a yellow powder In 
93% yield. 
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NMR (da-DMSO): 6 12.70 (s. 1H). 10.59 (s. 1H), 10.46 (s. 1H). 8.85 (s. 1H), 8.72 (d. 1H, J = 
5.84 Hz). 8.25 (d. 1H. J = 8.29 Hz), 8.07 (d. 1H. J = 1.70 Hz). 7.91 (dd. 1H. J = 5.27. 5.27 Hz). 
7.63 (d. 1H. J= 1.70 Hz). 7.35 (s. 1H), 2.75-2.59 (m. 1H), 2.33-2.21 (m, 1H). 1.67-1.56 (m, 2H). 
Example 206: MR.2R^- 2-Phenvl ^vcloDropanecarboxvlic acid f2-brom Q.^-QXQ-5,6-dihvdrn-li^- 
f1.2]diazepinof4.5.6-ccnindol-8-vlVamide 



HN-N 



Intermediate 147(d), 
Example 147 



4N HCi (Dioxane) 
CH2CI2. 96% 



CIH.H2N 




206(a) 



EDCI, EtsN. 4-DMAP 
DMF, 33% 



. HN-N 

Step 1. Preparation of 8-Amino-2-bromo-1,S-dihydro-[1,2]diazepino[4,S,6-cd]indol-6-one 
(hydrochloric salt) 206(a) 

Preparation of intermediate 206(a) from Intermediate 147(d) of Example 147 (2 g, 5.29 mmol) and 
.10 4.0 M HCI in dioxane (26.4 mL) was earned out analogously to Example 91. Isolation, also in an 
analogous manner, afforded Intemiediate 206(a) (1.59 g, 5.04 mmol) as a yellow powder in 96% 
yield. 

'H NMR (de-DMSO): 8 13.13 (s, 1H). 10.67 (s. 1H). 7.52 (s, 1H). 7.51 (s. 1H), 7,35 (s, 1H). 
LCMS: (M+H^) 279.0, 281.1, (M+Na^ 401.0, 403.0; (M-H)" 277.0, 279.0. 
15 Step 2. Preparation of Title Compound: (1R,2R)- 2-Phenyl-cyclopropanecarboxyllc acid (2- 
bromo-6-oxo-5,6-dihydro-1 ,2]diazepino[4,5,6-cd]indol-8*yl)-amid6 

Preparation of the title compound from Intermediate 206(a) (120 mg. 0.380 mmol), (1R,2R)-2- 
phenyl-cyclopropanecarboxylic acid (74.0 mg, 0.457 mmol), (3-dimethylamino-propyl)-ethyl- 
carbodiimide hydrochloride (88 mg, 0.461 mmol), and 4-dimethylaminopyridine (56 mg, 0.459 

20 mmol) in /\/,A/-dimethylformamide (15.0 mL) was carried out analogously to Example 190, step 2. 
When the reaction was judged complete, the volatile components were removed in vacuo, and the 
resulting residue was dissolved in methanol and loaded onto a silica gel plug. The plug was then 
loaded onto a silica gel column and eluted with 1.2:1 dichloromethane: ethyl acetate to afford the 
title compound (52.4 mg, 0.124 mmol) as a yellow solid in 33% yield. 

25 ^H NMR (de-DMSO): 5 12,59 (s, 1H), 10.45 (s, 1H), 10.44 (s. 1H), 8.08 (d. 1H, J= 1.51 Hz), 7.60 
(d. 1H. J= 1.70 Hz). 7.33-7.24 (m. 3H), 7.24-7.13 (m, 3H), 2.42-2.32 (m. 1H). 2.11-2.00 (m. 1H), 
1.54-1.42 (m. 1H). 1.42-1.30 (m, 1H). 
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LCMS: (M+H*) 423.0. 425.0. (M+Na*) 445.0, 447.0; (M-H)" 421.0, 423.0. 
HRMS: (M+H*) calcxi for C2oHi6N402Br, 423.0457. found 423.0471. 

Example 207: A/-M6thvl-A/-f2-methvl DrQD-2^nviVAf -f6-oxQ-5.6<lihvdr^ H41 ,2]dia2eDinQr4.5.6- 

ccnindoi-S-vhurea 



Using a similar route as outlined in Example 192, the title compound of Example 2 (25 mg, 0.11 
mmol) and A/,Af-disuccjnimidyl carbonate (27 mg. 0.11 mmol) were stlred together in N,N- 
dimethylformamide (1 mL) while A/,/V-diisopropylethylamlne (0.024 mL, 0.21 mmol) was added. 
After stirring three minutes A/-2-dimethylprop-2-en-1 -amine (0.046 mL, 0.21 mmol) was added 

10 giving the crude product Cation-exchange polystyrene scavenging resin (Argonaut 
Technologies™. MP-TsOH) was added directly to the mixture. After stirring 2 hours the resin was 
removed by filtration and washed twice with A/,A/-dimethylformamide (1 mL). The combined N,N' 
dimethylfomiamide solutions were then treated with anion-exchange polystyrene scavenging resin 
(Argonaut Technologies™, MP-carbonate) and stin^ed for 2 hours. Again the resin was removed 

15 by filtration and washed twice with /\/,A/-dimethylformamide (1 mL). The combined N^N- 
dimeUiylfonmamide solutions were then reduced under vacuum and subjected to preparative 
RPHPLC (Peeke Scientific Hl-Q, CIS reverse-phase. .5 uM, 100A, 150x20 mm column) eluting 
with 0.1% acetic acid in CH3CN and 0.1% acetic acid in H2O at a flowrate of 20 mL/min using a 
gradient of 30-70% 0.1% acetic acid in CH3CN over 30 min. Fractions Judged pure were pooled, 

20 and the volatile components removed in vacuo. After a final trituation with ethyl acetate, the title 
compound (6 mg, 0.019 mmol) was obtained as brown powder in 18% yield. 

NMR (CDCl3/methanol-d4): 5 7.90 (s, 1H), 7.42 (s, 1H), 7.30 (s, 1H), 7.28 (s, 1H). 4,98 (s, 1H). 
4.90 (s. 1H). 3.95 (s. 2H). 3.03 (s, 3H), 1.77 (s, 3H). 
LCMS: (M+H*) 312.2, (M+Na*) 334.1. 

25 Example 208; /V-Methvl-/\f4 6K)xo-5.6-dihvdro-1H41.21dia2eDinor4.5.6-cdllndol-8-vn-^^ 

fphenvlmethvnurea 



Preparation of example 208 from the title compound of Example 2 (48 mg, 0.20 mmol), A/,Af- 
disuccinimidyl carbonate (52 mg. 0.20 mmol), triethylamine (0.084 mL. 0.60 mmol) and A/-methyl- 
30 1-phenylmethanamine (0.052 mL, 0.40 mmol) in A/,A/-<limethylformamide (0.5 mL) was canied out 





HN-N 



5 



HNHSI 
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analogously to Example 192. Purification, also in an analogous manner, afforded the title 
compound (8 mg, 0.023 mmol) was obtained as brown powder in 12% yield. 

NMR (CDCl3/methanol-d4): 5 7.88 (s, 1H). 7.46-7.23 (m. 8H). 4.64 (s. 2H. obscured), 3.03 (s, 
3H). 

LCMS: (M+H*) 348.4. (M+Na*) 370.4. 

Example 20 9: f1.2-fraf?sV2-(2'-Methoxv-Dhenvh-cvcloDroDanecarboxvlic acid ^&oxo-S.6-dihvdrQ- 
1 H-f 1 .2]diazeDinor4.5.6-ccf)indol-8-vh-amide 




OaEt 



MesSO^r, NaH 
DMSO. 43% 



OMe 

209(a) 



zEt 



HN-N 



1. LI0H.THF,H20 



2. HATU, EtaN. DMF, 
Title Compound of 
Example 2 

10% 




Step 1: Preparation of (1,2-frans)-2-(2'-Methoxy-phenyl)-cyclopropanecarboxylic acid ethyl 
10 ester 209(a) 

Preparation of intermediate 209(a) from NaH (1 .04 g, 26 mmol) and trimethylsulfoxonium iodide 
(5.72 g, 26 mmol), 2-(methoxy-phenyl)-acrylic acid ethyl ester (4.12 g, 20 mmol) in 
dimethylsulfoxide (30 mL) was carried out analogously to step 2 of Example 113. Intermediate 
209(3) (1 .89 g, 8.6 mmol) was obtained in 43% yield. 
15 Step 2: Preparation of Title compound: (1,2-<rafis)-2-(2'-Methoxy-phenyl)- 
cyclopropanecarboxylic acid (670XO-5,6-dihydro-1 //-[1 ,2]diazepino[4,S|6-cd]indol-8-y I)- 
amide 

Preparation of the title compound was carried out analogously to step 3 of Example 172 except 
that Intennediate 209(a) was used instead of Intermediate 172(b). The title compound was 
20 obteined in 10% yield. 

NMR (de-DMSO): 8 11.74 (d. 1H, J = 2.26 Hz), 10.35 (s, 1H), 10.24 (s, 1H), 8.14 (s, 1H), 7.57 
(dd. 1H, J=3.20, 1.51 Hz), 7.46 (s. 2H), 7.20 (t, J = 8.0 Hz, 1H). 6.77-6.74 (m. 3H), 3.80 (s, 3H), 
2.36 (m, 1H), 2.02 (m. 1H), 1.44 (m, 1H), 1.34 (m, 1H). 
LCMS: (M-H*) 373.1. 
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Example 210: A/-cvclohexvl-AA^nethvl-A/. f6-oxo-5.6-dihvdro-1 H-f 1 -21diazepinof4.5.6-cdlindQl-8- 



vOurea 



HN-N 




Preparation of example 210 from the title compound of Example 2 (26 mg, 0.11 mmol), A/./V- 
disucclnimidyl carbonate (27 mg, 0.11 mmol), A/,A/-dilsopropylethylamine (0.024 mL, 0.21 mmol) 
and /V-cyclohexyl-/V-methylamine (0.028 mL, 0.021 mmol) In A/./V-dimethylfomiamide (1.0 mL) 
was earned out analogously to Example 207. Purification, also in an analogous manner, afforded 
the title compound (7 mg, 0.021 mmol) as yellow powder In 19% yield. 

NMR (CDCl3/methanol-d4): 5 7.90 (s, 1H). 7.41 (s, 1H). 7.33 (s, 1H), 7.27 (s, 1H), 4.09 (m, 1H), 
2.92 (s. 3H), 1.91-1.80 (m, 2H). 1.79-1.65 (m, 3H), 1.56-1.37 (m, 4H), 1.14 (m, 1H). 
LCMS: (M+H*) 340.2, (M+Na*) 362.1. 

^3mple — 2111 — A^Cvclohexvi-AAethvi-Af ./e- oxo-S.e-dihvdio-l H-f 1 -21dia?eDinof4.5.6-crflindnl-R- 
vi)urea 



HN-N 




Preparation of example 211 from the title compound of Example 2 (25 mg, 0.11 mmol), N.N"- 
disuccinimidyl carbonate (27 mg, 0.11 mmol), AtAWiisopropylethylamine (0.024 mL, 0.21 mmol) 
and W-cyclohexyl-/V-methylamine (0.032 mL, 0.021 mmol) in MAWimethylfbrmamide (1.0 mL) 
was carried out analogously to Example 207. Purification, also in an analogous manner, afforeled 
the title compound (7 mg, 0.020 mmol) as yellow powder in 20% yield. 

'H NMR (CDCl3/methanol-d4): 5 7.94 (s. 1H). 7.40 (s. 1H, obscured), 7.30 (s, 1H, partially 
obscured), 7.26 (s, 1H). 4.05 (m, 1H, partially obscured), 3.36 (m, 2H. partially obscured), 1.90- 
1.74 (m. 4H), 1.71 (m, 1H), 1.58-1.33 (m. 4H), 1.26 (t, 3H, J = 7.16 Hz), 1.14 (m, 1H). 
LCMS: (M+H*) 354.2. (M+Na*) 376.1. 

Example 212: /V. A/-Diethvl- Af-^6-oxQ-5 6-dihvdro-1 H-n ■21dia2eDinQf4.5.6-cdlindQl-8-vl^iirfta 

HN-N 




Preparation of example 212 from the title compound of Example 2 (25 mg, 0.11 mmol), N,l\r- 
disuccinimidyl carbonate (27 mg, 0.11 mmol), A/,A/-diisopropylethylamine (0.024 mL, 0.21 mmol) 



wo 2004/063198 



PCT/IB2004/000026 



218 



20 



and A/.AWiethylamine (0.022 mL, 0.021 mmol) in A/,A/-dimethylfonnamide (1.0 mL) was carried 
out analogously to Example 207. Purification, also in an analogous manner, afforded the title 
compound (5 mg, 0.016 mmol) as yellow powder in 15% yield. 

NMR (CDCl3/methanol-d4): 5 7.91 (s, 1H), 7.41 (s. 1H). 7.32 (s, 1H), 7.27 (s, 1H). 3,42 (q, 4H, 
J = 7.16 Hz). 1.24 (t, 6H. J = 7.16 Hz). 
LCMS: (M+H*) 300.2, (M+Na*) 322.1. 

Example 213: A/-f6-Oxo-5.6<lihydro-1H-ri21diazepinor4.5.6-ccflindol-8'VnpiDeridine-1- 
carboxamlde 

HN-W 




10 Preparation of example 21 i3 from the title compound of Example 2 (25 mg, 0.11 mmol), A/,^- 
disuccinimidyl carbonate (27 mg, 0.11 mmol), A/,A/-diisopropylethylamine (0.024 mL, 0.21 mmol) 
and piperidlne (0.021 mL, 0.021 mmol) in /V,A/-dimethylformamide (1.0 mL) was carried out 
analogously to Example 207. Purification, also in an analogous manner, afforded the title 
compound (7 mg, 0.022 mmol) as yellow powder in 20% yield. 

15 NMR (CDCl3/methanol-d4): 5 7.77 (s, 1H). 7.65 (s, 1H). 7.43 (s, 1H, partially obscured),. 7.32 (s. 
IN), 3.57-3.47 (m, 4H), 1.76-1.56 (m, 6H). 
LCMS: (M+H^ 312.1, (M+Na*) 334.1. 

Example 214i A/-(6-Oxo-5.6-dihvdro-1 H41 .21dlazeplnor4 .5.6-cdlindQl-8-vlM- 

(phenylmethvnpiperidine-1-carboxamide 

HN-N 



OuO 




Preparation of example 214 from the title compound of Example 2 (25 mg, 0.11 mmol), W.Af- 
disuccinimidyl carbonate (27 mg, 0.11 mmol), W,AWilsopropylethyiamlne (0.024 mL, 0.21 mmol) 
and 4-(phenylmethyl)plperidIne (0.037 mL, 0.021 mmol) in W,A/-dlmethylfom)amide (1.0 mL) was 
carried out analogously to Example 207. Purification, also in an analogous manner, afforded the 
25 title compound (7 mg, 0.017 mmol) as yellow powder in 16% yield. 

*H NMR (CDCl3/methanol-d4): 5 7.88 (s, 1H), 7.44-7.39 (m, 2H, partially obscured), 7.34-7.12 (m, 
6H), 4.16 (d, 2H, J = 13.75 Hz), 2.91-2.78 (m, 2H), 2.62-2.57 (m, 2H), 1.80-1.69 (m, 3H), 1.36- 
1.14 (m, 2H). 

LCMS: (M+H*) 402.2, (M+Na*) 424. 1 . 
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Example 215: M-Ethvl-Af-f6-QXQ-^.6-dihvdro-1W1.2ldia2eDinor4.5,6-cdlindol^^^ 
fohenvlmethvhurea 




CO s 

Preparation of example 215 from the title compound of Example 2 (25 mg, 0.11 mmol), A/,Af- 
5 disucx:inimldyl carbonate (27 mg, 0.11 mmol), A/,Akllisopropy[ethylamine (0.024 mL, 0.21 mmol) 

and A/-(phenylmethyl)ethanamine (0.032 mL, 0.021 mmol) in A/,A/-dimethylformamide (1.0 mL) 

was carried out analogously to Example 207. Purification, also in an analogous manner, afforded 

the title compound (7 mg, 0.019 mmol) as yellow powder in 18% yield. 

NMR (CDCl3/methanol-d4): 8 7.94 (s. 1H). 7.46-7.21 (m, 8H, partially obscured), 4.63 (s. 2H), 
10 3.51-3.34 (m, 2H, partially obscured), 1.28-1.19 (m, 3H). 

LCMS: (M+H^ 362.1, (M+Na*) 384.0. 

Example 216: A/-Butvl-A/-methvl-Af-(6-QXQ-5.6-dihvdrQ-1 H-(1 .21diazeDinQr4.5.6-cdlindol-8-vnurea 

HN-N 




Preparation of example 216 from the title compound of Example 2 (25 mg, 0.11 mmol), AtAf- 
15 disuccinimidyl carbonate (27 mg, 0.11 mmol), A/,A/-diisopropylethyIamine (0.024 mL, 0.21 mmol) 

and A^ethyl-W-propylamine (0.025 mL, 0.021 mmol) in AtA/-dimethylfbrmamide (1.0 mL) was 

earned out analogously to Example 207. Purification, also in an analogous manner, afforded the 

title compound (4 mg, 0.013 mmol) as yellow powder in 12% yield. 

NMR (CDCl3/methanoW4): S 7.92 (s, 1H). 7.41 (s, 1H, partially obscured), 7.29 (s, 1H), 7.26 (s, 
20 1H), 3.04 (s. 3H), 1.66-1.55 (m, 2H), 1.45-1.21 (m, 4H), 0.97 (t. 3H, J = 7.35 Hz). 

LCMS: (M+H*) 314.1, (M+Na*) 336.2. 

Example 21 7: AZ-Methvl-Af -f 6-oxo-5.6-dihvdro-1 H-fl ■21dia2eDinor4.5.6-ccnindol-8-vn-/\/-p ropvlurea 

HN-N 




Preparation of example 217 from the title compound of Example 2 (25 mg, 0.11 mmol), /\/,Af- 
25 disuccinimidyl carbonate (27 mg, 0.11 mmol), A/,A/-diisopropylethylamine (0.024 mL, 0.21 mmol) 
and Af-ethyl-A/-propylamine (0.022 mL, 0.021 mmol) in A/,A/-dimethylfbrmamide (1.0 mL) was 
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carried out analogously to Example 207. Purification, also in an analogous manner, afforded the 
title compound (4 mg, 0.013 mmol) as yellow powder in 12% yield. 

NMR (CDCl3/methanol-d4): 8 7.87 (s. 1H), 7.43 (s. 1H). 7.36 (s, 1H). 7.29 (s, 1H), 3.05 (s, 3H), 
1.72-1.58 (m, 2H), 1.37-1.21 (m, 2H), 0.96 (t, 3H, J = 7.25 Hz) 
5 LCMS: (M+H*) 300.2, (M+Na*) 322.1 . 

Example 218: (1.2-f/a/7s)-2-f3-f2-Dimetlivlamino-ethoxy)-phenvn-cvcloDroDanecariJoxylic acid (6- 
oxo-5.6-dihvdro-1 H-f 1 ■21diazeDinof4.5.6-ccflindol-8-vn-amide 



10 



15 



20 



25 



Iniermediate 203(a), 
Example 203 



PPha, DIAD, CH2CI2 
60% 



Et 



218(a) 



HN-N 



1. LiOH,THF, H2O 




2 HATU, B3N, DMF, 
Title Compound of 
Example 2 

13% 



Step 1. Preparation of (1,2-frans)-2-[3-(2-Dimethylamino-ethoxy)-phenyl]- 
cyciopropanecarboxylic acid 218(a) 

I 

To a stirred solution of Intermediate 203(a) of Example 203 (125 mg, 0.607 mmol), 2- 
dimethylethanol (81 mg, 0.91 mmol) and triphenylphosphine (239 mg, 0.91 mmol) in CH2CI2 was 
added diisopropyl azodicarboxylate (184 mg, 0.91 mmol). The mixture was stirred at room 
temperature for 4 hours, concentrated, and subjected to silica el chromatography, eluting with 20- 
30% ethyl acetate/hexane, to furnish Intermediate 218(a) as a colorless oil (101 mg, 0.36 mmol) 
in 60% yield. 

Step 2. Preparation of Title compound: (1,2-frans)-2-[3-(2-Dimethylamino-ethoxy)-phenyl]- 
cyciopropanecarboxylic acid (6-oxo-5,6-dlhydro-1 ,21diazepino[4,5,8-cc/]indol-8-yl)- 
amide 

Preparation of the title compound was canried out analogously to step 3 of Example 172 except 
that Intermediate 218(a) was used instead of Intermediate 172(b). The title compound was 
obtained in a 13% yield. 

NMR (de-DMSO): 5 11.56 (d, 1H, J = 2.26 Hz), 10.20 (s, 1H), 10.06 (s. 1H), 7.95 (d, 1H. J = 
1.88 Hz). 7.38 (dd, 1H, J= 3.20, 1.51 Hz), 7.29 (s, 1H), 7.04 (t. 1H. J=8,0 Hz), 6.62-6.58 (m, 3H). 
6.36 (s. 1H), 3.96-3.94 (m, 2H). 3.12^.10 (m. 2H), 2.29 (m, 1H), 1.91 (m. 1H), 1.31 (m, 1H), 1.20 
(m, 1H). 
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LCMS: (M+H^ 432.2. 



Example 219: fRV 2-Amino-2-cvclohexy[-/V-I6-oxo-2-n.2.3.64etrahydrQ-Dvridin-4-vn^^ 
IH-f 1 .21diazepinof4.5.6-cdlindol-8-vll>acetamide: dihvdrochloride 




HN-N 



Intermediate 220(a), 
Example 220 



NHBoc 



DMF. 88% 




NBoc 



219(a) 



HN-N 



4N HCI (Dioxane) 
CH2CI2, 88% 




Step 1. Preparation of (R)- 4-[8-(2-tert-Butoxycarbonylammo-2-cyclohexyi-acetylamino)-6- 

oxo-5,6-dihydro-1H-[1,2]diazep'mo[4,5,6-CGQindol-2-yl]-3,6<lihydro-2H-pyridi^ 

acid te/t-butyi ester 219(a) 

10 Preparation of intermediate 2ig(a) from Intermediate 220(a) of Example 220 (ICQ mg, 0.262 
mmol). (R)-tert-butoxycarbonylamino-cyclohexyi-acetic acid (74.3 mg, 0.289 mmol), (3- 
dimethylamino-propyl)-ethyl-carbGdiimide hydrochloride (55 mg, 0.288 mmol), and 4- 
dimethylaminopyridlne (35.2 mg, 0.288 mmol) in A/,A/-dimethylfonnamide (6.0 mL) was carried out 
analogously to Example 190, step 2. When the reaction was judged complete, the volatile 

15 components were removed in vacuo, and the resulting residue was dissolved in methanol and 
loaded onto a silica gel plug. The plug was then loaded onto a silica gel column and eluted with 

■ 

1:1 dichloromethane: ethyl acetate to aiford Intermediate 219(a) (143 mg, 0.231 mmol) as a 
yellow solid in 88% yield. 

NMR (ds-DMSO): 5 11.70 (s, 1H), 10.27 (s, 1H), 10.09 (8, 1H), 8.06 (d, 1H, J= 1.51 Hz), 7.59 
20 (s, 1H), 7.51 (s, 1H), e.88 (d. 1H, J = 8.10 Hz), 6.17 (s, 1H). 4.06 (br s, 2H), 3.92 (dd, 1H, J = 
8.48, 7.72 Hz), 3.55 (t, 2H, J = 5.65, 5.27 Hz). 3.32 (m, 2H, ol)SCured), 1.76-1.46 (m, 6H), 1.43 (s, 
9H), 1.37 (s, 9H). 1.19-0.94 (m, 5H). 
LCMS: (M-H)- 619.2. 



wo 2004/063198 



PCT/IB2004/000026 



222 



10 



Step 2. Preparation of Title Compound: (R)- 2-Amino-2-cyclohexyl-iV-[6-oxo-2-(1, 2,3.6- 
tetrahydro-pyridin-4-yl)-S,6«diliydro-1H-[1,2]diazepino[4,S|6-CGqindol-«^^ 

dihydrochloride 

Preparation of the title compound from Intemiediate 219(a) (143 mg, 0.231 mmol) and 4.0 M HCI 
In dioxane (2.3 mL) was canied out analogously to Example 91. Isolation, also in an analogous 
manner, afforded the title compound (100 mg, 0.203 mmol) as a red powder in 88% yield. 

NMR (de-DMSO): 5 12.18 (s, 1H). 10,87 (s, 1H), 10.39 (s, 1H), 9.32 (br s. 2H). 8.35 (br s. 3H), 
8.07 (d. 1H, J= 1.51 Hz), 7.70 (d. 1H, J= 1.51 Hz), 7.65 (d. 1H, J= 1.51 Hz). 6.19 (s. 1H). 3.87- 
3.74 (m. 3H), 3.41-3.26 (m, 2H), 2.81-2.69 (m. 2H). 1.90-1.55 (m, 6H), 1.28-0.97 (m. 5H). 
LCMS: (M+H*) 421.1. (M+Na*) 443.1; (M-H)' 419.1. 
HRMS: (M+H^ calcd for C23H29N6O2, 421.2352. found 421.2338. 

Example 220: f1R.2RV 2-Phenvl-cvclQpropanecarboxvlic acid r6-oxo-2-f1.2.3.6-tetrahvdro-Dvridin- 
4-ylV5.6-dihvdro-1H-ri .21diazepino[4.5.6-cdlindol-8-vn-amide f hydrochloric sa\i) 



Intermediate 206(a), 
Example 206 




HN-N 



Pd(dppf)Cl2. 2 M Na2C03 



DMF. 80 °C, 82% 




Boc 




EDCI. EtsN. 4-DMAP 
DMF, 94% 



HN-N 




220(b) 



Boc 



4N HCI (Dioxane) 
CH2CI2. 94% 



HN-N 




NH.HCI 



15 Step 1. Preparation of 4-(8-Amino-6-oxo-5»6-dihydro-'1H-[1,2]diazepino[4,5,6-cdl!ndol-*2-yl)- 
3,6-dihydro-2//-pyridine-1-carboxylic acid te/t-butyl ester 220(a) 

In a manner analogous to that of Example 184, 2.0 M aqueous Na2C03 (0.66 mL) was added to a 
mixture of Intenmediate 206(a) of Example 206 (1 g, 3.17 mmol), 4-(4,4,5,5-tetramethyl- 
t1,2]dioxaborolan-2-yl)-3,6-dihydro-2H-pyridine-1-carboxy]ic acid ferf-butyl ester (118 g, 3.82 
20 mmol) and [1,r- bls(diphenylphosphino)ferrocene]dichloropalladium (II) (0.13 g, 0.159 mmol) in 
anhydrous /V,A/-dimethylfbnnamide (50 ml), and the reaction was heated at 80 for 16 hours. 
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When the reaction was judged complete, the volatile componente were removed in vacuo. Ethyl 
acetate (50 mL), methanol (5 mL) and H2O (500 mL) were added, and the aqueous layer was 
extracted with ethyl acetate (3X20 mL). The combined ethyl acetate extracts were washed with 
H2O (2X50 mL) and brine (50 mL) and allowed to dry over Na2S04. Following filtration, the volatile 

5 components were removed in vacuo and CH2CI2 was added to the residue. The resulting solid 
was collected by filtration and washed with CH2CI2 and diethyl ether to afford Intennediate 220(a) 
(1 g, 2.62 mmol) as a red solid in 82% yield. 

NMR (de-DMSO): 6 11.15 (s, 1H), 10.04 (s. 1H), 7.42 (s, 1H), 6.92 (d, 1H, J= 1.88 Hz). 6.56 
(d, 1H, J= 1.88 Hz). 6.05 (br s, 1H), 5,17 (s, 2H), 4.03 (s. 2H). 3.53 (t. 2H, J= 5.65, 5.27 Hz), 3.36 

10 (m, 2H, partially obscured). 1 .42 (s, 9H). 

LCMS: (M+H*) 382.1, (M+Na*) 404.3; (M-H)' 380.1. 

Step 2. Preparation of (1R,2R)- 4-{6-Oxo-8-[(2-phenyl-cyclopropanecarbonyl)-amino]-5,6- 
dihydro-1f/-[1,2]diazepino[4,5,6-^d]indol-2-yl}-3,6Klihydro-2/y-pyridine-1-^ acid 
teff-butyl ester 220(b) 

15 Preparation of intennediate 220(b) from intermediate 220(a) (100 mg, 0.262 mmol), (1R,2R)-2- 
phenyl-cyclopropanecarboxylic acid (47.0 mg, 0.290 mmol), (3-dimethylamino-propyl)-ethyl- 
carbodiimide. hydrochloride (55 mg. 0.288 mmol). and 4-dimethylaminopyridine (35.2 mg, 0.288 
mmol) in A/,A/-dimethylformamide (6.0 mL) was carried out analogously to Example 190, step 2. 
When the reaction was judged complete, the volatile components were removed in vacuo, and the 

20 resulting residue was dissolved in methanol and loaded onto a silica gel plug. The plug was then 
loaded onto a silica gel column and eiuted with 1:1 dichloromethane: ethyl acetate to afford 
Intermediate 220(b) (130 mg, 0.248 mmol) as a yellow solid in 94% yield. 

^H NMR (de-DMSO): 8 11.71 (s, 1H), 10.39 (s, 1H), 10.26 (s, 1H). 8.07 (d, 1H. J= 1.70 Hz), 7.57 
(d, 1H, J = 1.70 Hz), 7.50 (s, 1H). 7.33-7.25 (m. 2H). 7.23-7.15 (m, 3H), 6.16 (s, 1H). 4.08-4.04 
25 (m, 2H), 3.55 (t. 2H. J = 5.65, 5.27 Hz), 3.35 (m. 2H, obscured), 2.41-2.33 (m, 1H), 2.11-2.02 (m, 
1H), 1.53-1.46 (m, 1H), 1.43 (s, 9H), 1.40-1.30 (m. 1H). 
LCMS: (M-H)" 524.1. 

Step 3. Preparation of Title Compound: (1i^2R)- 2-Phenyl-cyciopropanecarboxylic acid [6- 
oxo-2-(1 ,2,3,6-tetraliydro-pyridin-4-yl)-5,6-dihydro-1 ,2]diazepino[4,5,6-ccqindol-8-yi]- 
30 amide (hydroctiloric salt) 

Preparation of the title compound from Intermediate 220(b) (130 mg, 0.248 mmol) and 4.0 M HCI 
in dioxane (1.24 mL) was carried out analogously to Example 91. Isolation, also in an analogous 
manner, afforded the title compound (107 mg, 0.232 mmol) as a red powder in 94% yield. 
^H NMR (d^DMSO): 5 11.97 (s, 1H), 10.47 (s. 1H). 10.33 (s, 1H). 9.31-9.10 (br s. 2H), 8.11 (d. 
35 1H, J = 1.70 Hz), 7.61 (d, 2H. J = 1.70 Hz), 7.53 (s, 1H), 7.34-7.24 (m, 2H), 7.24-7.12 (m, 3H), 
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6.17 (s. 1H). 3.87-3.72 (m, 2H). 3.40-3.26 (m. 2H). 2.80-2.66 (m, 2H). 2.42-2.31 (m, 1H), 2.15- 
2.04 (m, 1 H), 1 .55-1 .42 (m, 1 H), 1 .42-1 .29 (m, 1 H). 
LCMS: (M+H*) 426.0, (M+Na*) 448.1; (M-H)' 424.1. 
HRMS: (M+H*) calcd for C26Ha4N602. 426.1930, found 426.1924. 

Example 221: M.2-f/ans )-2-Pvridin-3-vl-cvcloDroDanecarboxvlic acid r6-oxo-2-(1 ■2.3.6-t6trahvdro- 
Dvridin-4-vl)-5.6-dihvdro-1 H-f 1 ■21diazeDinor4.5.6-ccnindol-8-vn-ainide: dihvdrochlQride 



Intermediate 220(a), 
Example 220 



EDCI, EtaN, 4-DMAP 
DMF, 78% 



HN-N 




Boc 



HN-N 



4N HCI (Dioxane) 
CH2CI2. 99% 




Step 1. Preparation of (1,2-ton5)«4-{6-Oxo-8-[(2-pyridin-^-ylH:yclopropanecarbonyl)-amino 
5,6-dihydro-1/f-[1,2]diazepino[4,S3-cc4indol-2-yl}-3,6-dlhydr^^ acid 
10 tert-butyl ester 221(a) 

Preparation of intermediate 221(a) from Intermediate 220(a) of Example 220 (100 mg. 0.262 
mmol), crude 2-pyridin-3-yl-cyclopropanecarboxylic acid (estimated purity c.a. 75%) (67.3 mg. c.a. 
0.289 mmol), (3-dimethylamino-propyl)-ethyl-carbodiimide hydrochloride (55 mg, 0.288 mmol), 
and 4-dimethylaminopyridine (35.2 mg, 0.288 mmol) in A/,A/-dimethylformamide (10.0 mL) was 
15 carried out analogously to Example 190, step 2. When the reaction was judged complete, the 
volatile components were removed in vacuo, and the resulting residue was dissolved in methanol 
and loaded onto a silica gel plug. The plug was then loaded onto a silica gel column and eluted 
with 20:1 dichloromethane: methanol to afford Intermediate 221(a) (107.6 mg, 0.204 mmol) as a 
yellow solid in 78% yield. 

20 NMR (de-DMSO): 5 11.72 (s. 1H), 10.42 (s, 1H). 10.26 (s, 1H), 8.50 (s, 1H), 8.40 (d, 1H. J = 
4.71 Hz), 8.07 (s, 1H), 7.57 (s, 1H), 7.55 (d. 1H, J = 7.91 Hz), 7.50 (s, 1H), 7.32 (dd, 1H, J = 4.71, 
3.77 Hz), 6.16 (s, 1H). 4.05 (br s, 2H), 3.55 (t. 2H, J = 4.52. 4.71 Hz), 3.35 (m, 2H, obscured). 
2.46-2.37 (m, 1H), 2.16-2.06 (m, 1H). 1.57-1.48 (m, 1H). 1.43 (s. 9H). 1.48-1.38(m. 1H). 
LCMS: (M+H*) 527.2; (M-H)" 525.0. 
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Step 2. Preparation of Title Compound: (1,2-<ra/is)-2-Pyridin-3-yi-cyciopropanecarboxylic 
acid [6-oxo-2-<1,2,3,6-tetraliydro-pyridin-4-yi)-5,6-dihydFO-1//-{1,2]diazepino[4,5,6-cd]indoi- 
8>yi]-amide; dihydrochloride 

Preparation of the title compound from Intermediate 221(a) (100 mg, 0.190 mmol) and 4.0 M HCI 
5 in dioxane (0.95 mL) was carried out analogously to Example 91. Isolation, also in an analogous 

manner, afforded the title compound (95 mg, 0.190 mmol) as a red powder in 99% yield. 

NMR (de-DMSO): 5 12.05 (s, 1H), 10.66 (s, 1H). 10.34 (s, 1H). 9.29 (br s. 2H). 8.89 (d, 1H. J = 

1.51 Hz). 8.74 (d, 1H, J = 5.27 Hz), 8.32 (d. 1H, J = 8.48 Hz), 8.10 (d. 1H. J = 1.51 h«z). 7.94 (dd. 

1H, J = 6.03. 5.65 Hz), 7.65 (d. 1H, J =1.51 Hz), 7.53 (s, 1H), 6.17 (s. 1H), 3.85-3.74 (m, 2H). 
10 3.38-3.25 (m. 2H), 2.80-2.70 (m. 2H). 2.70-2.59 (m. 1H). 2.40-2.29 (m, 1H), 1.69-1.55 (m, 2H). 

LCMS: (M+H*) 427.1, (M+Na*) 449.1; (M-H)" 425.0. 

HRMS: (M+H*) calcd for C24H23NQO2, 427.1882, found 427.1895. 

Example 222: MR.2RV2-Phenvl-cyclopropanecarboxylic acid (6-oxo-2-piperidin-4-vl-5.6-dihvdro- 
1H-f1.2]diazeDinof4.5.6-ccnindol-8-vl)-amide (hydrochloric salt^ 

HN-N 

Intermediate 220(a), P«*/0. H2, MeOH 

Example 220 

DMF. 29% 




222(a) 




HN-N 



15 




Step 1. Preparation of 4-(8-Amino-8-oxo-5.6-dihvdro-1Af-ri.21diazepinor4,5,6-ccnindol-2-vh- 
piperldine-1-carboxvlic acid terf-butvl ester 222(a) 

In a manner analogous to that of Example 183, palladium (10% on activated carbon) (0.186 g) 
was added to a solution of Intennediate 220(a) of Example 220 (0.61 g, 1.60 mmol) in 9:1 
20 methanol:A/,A/-dimethformamide (50 mL). The reaction mixture was purged with Ha and stirred at 
room temperature under H2 (1 atm.) for 6.5 hours. The mixture was filtered, and the filtrate 
evaporated. The resulting residue was dissolved in methanol and loaded onto a silica gel plug. 
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The plug was then loaded onto a silica gel column and eluted with 50:3 
dichloromethane:methanol to give Intemriediate 222(a) (0.18 g, 0.470 mmol) as a yellow solid in 
29% yield. 

NMR (ds-DMSO): 6 11.03 (s. 1H). 9.88 (s. 1H). 7.43 (s, 1H), 6.86 (s. 1H). 6.54 (s. 1H). 5.04 (br 
5 s, 2H). 4.16-3.99 (m. 3H), 2.95-2.67 (m, 2H), 1.73-1.54 (m. 4H), 1.42 (s, 9H). 
LCMS: (M+H^ 384.1, (M+Na*) 406.2; (M-H)" 382.1. 

Step 2. Preparation of (1R,2R)- 4-{6-Oxo-8-[(2-phenyl-€yclopropanecarbonyl)-amino]-5,6- 
dihydro-1H-[1,2]diazepino[4,5|6-cd]lndol-2-yl}-plperidine-1-carboxylic acid te/t-butyl ester 
222(b) 

10 Preparation of intermediate 222(b) from Intermediate 222(a) (60 mg, 0.157 mmol), (1R.2R)-2- 
phenyl-cyclopropanecarboxylic acid (27.9 mg, 0.172 mmol), triethylamine (0.086 mL, 0.617 
mmol), and 0-(7-azabenzotriazol-1-yl)-/\/,A/,A/',A/-tetramethyluronium hexafluorophosphate (71.5 
mg, 0.188 mmol) in A/,A/-dimethylformamide (5.0 mL) was earned out analogously to Example 11. 
The volatile components were removed in vacuo, and the resulting residue was dissolved in 

15 methanol and loaded onto a silica gel plug. The plug was then loaded onto a silica gel column and 
eluted with 1:1 dichloromethane: ethyl acetate to afford Intermediate 222(b) (104 mg) as a yellow 
solid contaminated with A/,Af-dimethylformamide >A(hich was carried on directly to the next step. 

NMR (ds-DMSO): 5 11.57 (s, 1H), 10.32 (s, 1H), 10.12 (s, 1H), 7.98 (s, 1H). 7.55 (d. 1H, J = 
1.32 Hz), 7.54 (s, 1H), 7.33-7.25 (m, 2H), 7.22-7.15 (m, 3H). 4.19-4.00 (m, 3H), 2.92-2.77 (m. 

20 2H), 2.41-2.30 (m, 1H), 2.12-2.00 (m, 1H), 1.80-1.56 (m, 4H), 1.53-1.45 (m. 1H). 1.42 (s. 9H), 
1.38-1.29 (m, 1H). 

LCMS: (M+H*) 528.2. (M+Na"*) 550.1; (M-H)" 526.1. 

Step 3. Preparation of Title Compound: (1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6- 
oxo-2-piperidin-4-yl-5,6-dihydro-1/y-[1,2]diazepino[4,5,6-C(/|indol-8-yl)-amide (hydrochloric 
25 salt) 

Preparation of the title compound from Intemediate 222(b) (100 mg) and 4.0 M HCI in dioxane (1 
mL) was carried out analogously to Example 91. Isolation, also in an analogous manner, afforded 
the title compound (65.3 mg, 0.141 mmol) as a yellow powder in a combined yield of 90% for 
steps 2 and 3. 

30 NMR (de-DMSO): 5 11.82 (s, 1H), 10.41 (s, 1H). 10.18 (s, 1H). 9.16-9.00 (m, 1H), 8.93-8.73 
(m, 1H), 8.07 (s, 1H), 7.58 (s, 2H), 7.34-7.23 (m. 2H), 7.23-7.09 (m, 3H). 3.46-3.26 (m, 3H), 3.10- 
2.90 (m, 2H). 2.41-2.29 (m, 1H), 2.15-2.03 (m, 1H), 2.03-1.85 (m, 4H), 1.53-1.40 (m, 1H), 1.40- 
1.27 (m,1H). 

LCMS: (M+H*) 428.1, (M+Na*) 450.2; (M-H)' 426.2. 
35 HRMS: (M+H^ calcd for C25H26N6O2, 428.2087. found 428.2086. 
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Example 223; fR^-2-Amino>2-cydohexvl-AAY6'<)XQ-2>Diperidin^vi-5.6-dihydrQ-1H^ 

n ,21diazepinof4.5.6-ccnindol-8-yl)"acetamide: dihvdrochloride 



Interrmedlate 222(a), NHBoc ^ . . .. . xx , wq 

^^^^-^ HATU. EtaN. DMF k^^i^^ A /'^^^ 

RHBoi* 

223(8} 




4N HCI (Dioxane) 
CH2CI2. 82% 




Step 1. Preparation of (R)- 4-[8-(2-te#t-Butoxycarbonylamino-2-cyclohexyl-acetylamino)-6- 
5 oxo-5,6-dihydro-1 ,2]diazepino[4,5,6-cd]mdol-2-y l]-piperidine-1 -carboxy lie acid tertr 
butyl ester 223(a) 

Preparation of intermediate 223(a) from intermediate 222(a) of Example 222 (60 mg, 0.157 
mmoi), (R)-tert-butoxycarbonylamino-cycIohexyl-acetic acid (44.3 mg, 0,172 mmoi), triethylamlne 
(0.086 mL. 0.617 mmoi), and 0-(7-azaben20tria2oH-yl)-A/,A/,A/',A/-tetramethyluronium 

10 hexafluorophosphate (71.5 mg, 0.188 mmoi) in /\/,A/-dimethylfbrmamide (8.0 mL) was carried out 
analogously to Example 11. The volatile components were removed in vacuo, and the resulting 
residue was dissolved in methanol and loaded onto a silica gel plug. The plug was then loaded 
onto a silica gel column and eluted with 1:1 dichloromethane: ethyl acetate to afford Intermediate 
223(a} (107 mg) as a yellow solid contaminated with A/,A/-dimethylformamide which was carried 

15 on directly to the next step. 

NMR (de-DMSO): 8 11.57 (s, 1H), 10.14 (s, 1H). 10.03 (s. 1H), 7.98 (s. 1H), 7.94 (s. 1H), 7.56 
(s, 1H), 7.54 (s. 1H). 6.85 (d. 1H, J = 8.48 Hz), 4.15-3.99 (m, 2H), 3.99-3.85 (m, 1H), 2.92-2.76 
(m, 2H), 1.78-1.45 (m, 10H), 1.42 (s, 9H), 1.37 (s, 9H). 1.22-0.97 (m, 5H). 
LCMS: (M+H*) 623.2. (M+Na^ 645.2; (M-H)" 621.2. 

20 Step 2. Preparation of Title Compound: (R)-2-Amino-2-cyclohexyl-A/-(6-oxo-2-piperidin-4-yl- 
5,6-dihydro-1 H-[1 ,2]diazepino[4,S,6-CG(Iindol-8-yl)-acetamide; dihydrochlorlde 
Preparation of the title compound from Intemiediate 223(a) (100 mg, 0.161 mmoi) and 4.0 M HCI 
in dioxane (1.6 mL) was carried out analogously to Example 91. Isolation, also in an analogous 
manner, afforded the title compound (63.2 mg, 0.128 mmoi) as a yellow powder in a combined 

25 ' yield of 82% for steps 1 and 2. 
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NMR (de-DMSO): 5 11.98 (s. 1H), 10.82 (s, 1H). 10.24 (s, 1H). 9.21-9.06 (m, 1H), 9.06-8.87 
(m. 1H). 8.35 (s, 3H). 8.04 (s, 1H), 7.64 (d, 1H. J= 1.70 Hz). 7.60(s. 1H), 3.47-3.28 (m. 4H). 3.10- 
3.29 (m. 2H). 2.10-1.86 (m. 4H). 1.86-1.52 (m, 6H). 1.28-0.94 (m. 5H). 
LCMS: (M+H*) 423.2. (M+Na*) 445.1; (M-H)" 421.3. 
5 HRMS: (M+H*) calcd for C23H31N6O2, 423.2508, found 423.2492. 

Example 224: f1.2-frans)-2-Pyridin-3-Yl-cycloDroDanecarboxvlic acid f6-oxo-2-DiDeridin-4-vl-5.6- 
dihvdro-1 H-[1 .21dia2epino[4.5.6-cdlindol-8-yn"amide: dihvdrochloride 



Intermediate 222(a), 
Example 222 




224(a) 



HN-N 

4N HCI (DIoxane) 
CH2CI2, 99% 

Step 1. Preparation of 4-{6-Oxo-8-[(1,2-frans)-(2-pyridin-3-yl-cyclopropanecarbonyl)-amino]- 
10 5,6-dihydro-1//-[1 ,2]diazepino[4|5,6-CGqindoN2-yl}-piperidine-1-carboxylIc acid teit-butyl 
ester 224(a) 

Preparation of intermediate 224(a) from Intemiediate 222(a) of Example 222 (60 mg, 0.157 
mmol), (1,2-f/ans)-2-pyridin-3-yl-cyclopropanecarboxylic acid (40.2 mg, 75%, 0.172 mmol), 
triethylamine (0.086 mL, 0.617 mmol), and 0-(7-azaben2otriazol-1-yl)-A/,A/,A/',A/- 

15 tetramethyluronium hexafluoropliosphate (71.5 mg, 0.188 mmol) in A/,A/-dimetliylformamide (8.0 
mL) was carried out analogously to Example 11. The volatile components were removed in vacuo, 
and the resulting residue was dissolved in methanol and loaded onto a silica gel plug. The plug 
was then loaded onto a silica gel column and eluted with 25:1 dichloromethane: methanol to 
afford Intermediate 224(a) (59.2 mg, 0.112 mmol) as a yellow solid in 72% yield. 

20 NMR (de-DMSO): 5 11.59 (s, 1H), 10.39 (s. 1H), 10.14 (s. 1H), 8.65 (d. 1H, J= 2.07 Hz). 8.53 
(dd, 1H, J = 4.99. 1.41 Hz), 7.98 (d, 1H. J = 1.70 Hz). 7.84 (d, 1H, J = 7.91 Hz), 7.59-7.53 (m, 3H). 
4.16-4.02 (m, 3H), 2.95-2.74 (m, 2H). 2.22-2.13 (m. 1H). 1.78-1.45 (m, 7H). 1.42 (s, 9H). 
LCMS: (M+H*) 529.1; (M-H)" 527.2. 
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10 



Step 2. Preparation of Title Compound: (1,2-£ransH2-Pyridln-3-yl-cyclopropanecarboxylic 
acid (6-oxo-2-piperidin-4-yl-S,6-dihydro-1 ,2]dlazepino[4,5,6-cdlindol-8-yl)-amide; 
dihydrochloride 

Preparation of the title compound from Intermediate 224(a) (50 mg, 0.095 mmol) and 4.0 M HCI in 
dioxane (0.5 mL) was carried out analogously to Example 91. Isolation, also in an analogous 
manner, afforded the title compound (47.4 mg, 0.095 mmol) as a yellow powder in 99% yield. 

NMR (de-DMSO): 6 11.87 (s, 1H), 10.59 (s, 1H). 10.20 (s, 1H). 9.18-9.00 (m, 2H), 8.89 (br s, 
2H), 8.72 (d. 1H, J = 5.09 Hz). 8.33 (d, 1H. J = 8.10 Hz), 8.07 (s, 1H), 7.96 (dd, 1H. J = 8.10, 7.72 
Hz), 7.60 (d, 2H, J= 5.09 Hz), 3.47-3.29 (m, 3H), 3.11-2.84 (m, 2H), 2.75-2.61 (m. 1H). 2.40-2.29 
(m, 1H), 2.09-1.84 (m. 4H). 1.70-1.54 (m, 2H). 
LCMS: (M+H*) 429.2, (M+Na*) 451.1; (M-H)" 427.1 
HRMS: (M+H^ calcd for C24H25N6O2, 429.2039, found 429.2021. 



Example 225: (1 R2ffl-A/-f6-Oxo-2-Dvridin-4-vl-5.6-dihvdro-1 H-fl .21diazepinof4.5.6-ccnindQl-8-vlV 
2-phenvlcvcloDropanecarboxamide 



15 



Intermediate 147(cl), 
Example 147 



HQ 



Pd(dpp1)Cl2, 2 M Na2C03 
DMF, 80 °C, 82% 



HN-N 



BocHN 




HN-N 



20 



4N HCI (Dioxane) 
CH2CI2 



CIH.H2N 




225(b) 



HN-N 




HATU, EtaN, DMF 



25% 



Step 1. Preparation of tert-Butyl 6-oxo-2-pyridin-4-yl-5,6-dihydro-1H-[1,2]diazepino[4,5,6- 
CGf|indol-8-ylcarbamate 225(a) 

A mixture of Intermediate 147(d) of Example 147 (0.50 g. 1.3 mmol). 4-pyridyl boronic acid (0.25 
g, 2.0 mmol), [1,1 - bis(diphenylphosphino)ferrocene]dichIoropailadium (II) (106 mg, 0.13 mmol) 
and 3.0 M aqueous sodium carbonate (3.3 ml) in A/,A/-dimethylformamide (20 ml) was stirred at 
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ICQ 'C for 4 hours. The volatile components were removed In vacuo and the residue was 
subjected to on silica gel chromatography, eiuting with CHaCfcmethanol (95:5 increasing to 
90:10). Intemiediate 225(a) (0.41 g) was obtained in 82% yield. 

NMR (de-DMSO): 8 12.22 (s. 1H). 10.52 (s. 1H). 9.60 (s. 1H), 8.74 (s. 1H). 8.72 (s. 1H). 7.85 
(d. 1H, J= 1.7 Hz), 7.75 (d. 1H. J= 1.7 Hz), 7.60-7.72 (m. 3H), 1.61 (s. 9H). 
LCMS (M*+1): 378.1 

Step 2. Preparation of 8^mo-2-pyridin-4-yl-1,5-dihydro-6//-[1,21diazepino[4,5,6-cd]indol- 
6-one hydrochloride 225(b) . 

To a mixture of Intermediate 225(a) (0.38 g, 1.0 mmol) in CH2CI2 (30 ml), was added 1M HCI in 
diethyl ether (20 ml). The mixture was then stinted at room temperature for 2 hours. The volatiles 
were renroved in vacuo to provide Intemiediate 225(b) which was earned' on directly to the next 
step without further purification. 

■ 

Step 3. Preparation of Titie Compound: (1/?.2/^/V-(6-Oxo-2-pyridin-4-yl-S,6-dihydro-1//- 
[1,2]diazepino[4,5,6-ccf|indol-8-yl)-2-phenylcyclopropaneearboxamide 

A solution of Intermediate 225(b) (ca. 0.5 mmol), (1R,2R)-2-phenyl-cyclopropanecarboxyllc acid 
(113 mg, 0.7 mmol), triethylamine (0.4 ml) and 0-(7-azabenzotriazol-1-yl)-/V,A/,A/',A/'- 
tetramethyluronium hexafiuorophosphate (0.23 g, 0.6 mmol) in 10 ml of A/.Aklimethylformamide 
was stirred at room temperature for 3 hours. The mixture was subjected to preparative HPLC to 
afford the title compound (107 mg, 0.25 mmol) in 25% yield for steps 2 and 3. 
'H NMR (de-DMSO): § 12.25 (s, 1H), 10.49 (s, 1H). 10.44 (s, 1H), 8.67 (s, 1H), 8.65 (s. 1H). 8.16 
(s, 1H), 7.48-7.91 (m, 4H), 7.20-7.46 (m. 2H). 6.96-7.20 (m, 3H), 2.26-2.40 (m, 1H), 1.94-2.13 (m, 
1H) 1.39-1.60 (m, 1H), 1.22-1.39 (m, 1H). 

HRMS calculated for CzsHigNgOa 422.1617 (M+H), found 422.1626. 

Example 226; A/-(6-Oxo-2-p vridin-4-v!-5.6-dihvdro-1 H-f 1 -2ldiazepinQf4.5.6-cdlindQl-a-vlH 1 2- 

f/Bns)-2-Dyridin-3-vlcycloDroDanecarboxamide 



HN-N 




Preparation of example 226 from Intermediate 147(d) of Example 147 (200 mg, 0.529 mmol) was 
can'ied out analogously to the preparation of Example 225 in three steps except that (1 ,2-tans)-2- 
pyridin-3-yl-cyclopropanecarboxylic acid was used instead of (1 R,2R)-2-phenyl- 
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10 



15 



qrclopropanecarboxylic acid in step 3. Isoiation, also in an analogous manner, afforded the title 
compound (54 mg) as a yellow powder in 25% yield overall. 

NMR (ds-DIVISO): 6 12.26 (s. 1H), 10.49 (s, 1H). 10.47 (s. 1H), 8.67 (s. 1H), 8.65 (s. 1H), 8.46 
(s. 1H). 8.30-8.43 (d, 1H. J = 4.7 Hz). 8.16 (s. 1H). 7.57-7.88 (m, 4H), 7.45-7.57 (m. 1H), 7.19- 
7.41 (m, 1H). 2.32-2.42 (m. 1H). 2.01-2.20 (m. 1H), 1.46-1.65 (m, 1H), 1.32-1.46 (m. 1H). 
HRMS calculated for Ca4Hi8N602 423.1569 (M+H), found 423.1598. 

Example — 227; f2.9-DichlorQ -6-oxo-5.6-dihvdro-1H41.21diazeDinQr4.5.6-cdllndQi-8-vh-carbamie 



acid te/t-butvl ester 



To a solution of Intermediate 147(c) of Example 147 (1.5 g. 5 mmol) in CHCI3 (10 mL) and N,N- 
dimethylformamide (15 mL), was added N-chlorosuccinlmide (701 mg, 5.25 mmol). The mixture 
was heated to 60 "C and stinred for 3 hours. Chlorofomrj, AtAkJImethylfonmamide and water were 
added. Following extractive work-up with chlorofomi, the organic layer was dried over Na2S04 and 
filtered. Evaporation of the volatile components gave a deep brown residue to which methanol 
was added. Filtration and collection of the solids gave the title compound (648 mg) as deep brown 
solid whose purity by NMR and HPLC was estimated to be about 70%. 

^H-NMR (ds-DMSO): 5 13.15 (s. 1H), 10.62 (s, 1H), 8.90 (s. 1H), 7.65 (s, 1H), 7.39 (s, 1H). 1.47 
(s, 9H). 

LCMS: (M+H*) 370.2. 




HN-N 



Intermediate 147(c), 
Example 147 
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Example 228: (R)- 8-f2-Aminch2K:vclohexvl-acetylamino^-6-oxo-5.&-dihvdro-1 H> 
f1.2ldiazeDinof4.5.6-ccflindQle-2-carboxvlic acid f2-climethvlamino-ethvn-amide : dihvdrochloride 



ox 



Intermediate 171 (a), NHBoc 

Example 171 EDCI. EtgN. 4-DMAP 

DMF. 24% 




4N HCl (Dioxane) 
CH2CI2, 99% 




Step 1. Preparation of (R)-{Cyclohexyl-[2-(2-dimethylamlno-ethylcarbamoyl)-6-oxo-5,6- 
5 dihydro-1 H-[1 ,2]diazepino[4,5,6-cdIindol-8-ylcarbamoyl]-methyl}-carbamic acid te/f-butyl 
ester 228(a) 

Preparation of intermediate 228(a) from Intermediate 171(a) of Example 171 (200 mg, 0.571 
mmol), (R)4ert-butoxycarbonylamino-cyclohexyl-acetic acid . (147 mg. 0.571 mmol), (3- 
dimetliylamlno-propyl)-ethyl-carbodiimide hydrocliloride (131 mg, 0.686 mmol), and 4- 

10 dlmethylaminopyridine (84 mg. 0.688 mmol) in A/,/V-dimethylformamide (8.0 mL) was carried out 
analogously to Example 190, step 2. When the reaction was judged complete, the volatile 
components were removed in vacuo, and the resulting residue was dissolved in methanol and 
loaded onto a silica gel plug. The plug was then loaded onto a silica gel column and eluted with 
40:3:0.3 dichloromethane: methanol: ammonium hydroxide to afford Intermediate 228(a) (77 mg. 

15 0. 1 39 mmol) as a yellow solid in 24% yield. 

NMR (de-DMSO): 5 12.65 (s, 1H), 10.66 (s, 1H). 10.26 (s. 1H), 9.83 (br s. 1H), 8.98 (br s, 1H). 
8.16 (s. 2H). 7.76 (s, 1H), 6.93 (d, 1H. J = 9.23 Hz). 4.18-4.03 (m. 1H), 4.01-3.85 (m, 1H), 3.71- 
3.56 (m, 2H). 2.83 (s. 6H), 1.78-1.45 (m, 6H). 1.37 (s, 9H). 1.21-0.93 (m, 5H). LCMS: (M+H*) 
554.2, (M+Na^ 576.1; (M-H)" 552.2. 

20 Step 2. Preparation of Title Compound: (R)- 8-(2-Amino-2-cyclohexyI-acetylamino)-6-oxo- 
5,6-dihydro-1 H-[1 ,2]diazepino[4,5,6-c(/|indoie-2-carboxylic acid (2^imetliylamino-ethyl)- 
amide; diliydrochloride 

Preparation of the title compound from Intenmedlate 228(a) (75 mg, 0.136 mmol) and 4.0 M HCl in 
dioxane (1.36 mL) was carried out analogously to Example 91. Isolation, also in an analogous 
25 manner, afforded the title compound (71.3 mg, 0.136 mmol) as a yellow powder in 99% yield. 

'H NMR (de-DMSO): 8 12.95 (s. 1H), 10.98 (s. 1H), 10.70 (s, 1H). 10.08 (br s, 1H), 9.16 (s, 1H), 
8.37 (s. 3H). 8.21 (s, 1H). 8.13 (d. 1H. J = 1.32 Hz), 7.79 (d, 1H, J = 1.51 Hz), 3.85-3.74 (m. 1H), 
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3.66 (d, 2H, J = 5.84 Hz), 3.30 (d, 2H. J = 6.41 Hz), 2.83 (d, 6H. J = 4.71 Hz), 1 .93-1 .52 (m, 6H), 
1.29-0.97 (m, 5H). 

LCMS: (M+H*) 454.2, (M+Na*) 476.1; (M-H)' 462.1. 

HRMS: (M+H^ calcd for C23H32N703, 454.2567, found 454.2574. 

Example 229: A^(CvclohexvlmethylV-A/'-(6-oxo-5.6-dihydro-1 H-(1 ■2]diazepinof4.5.6-cdlindol-8- 

■ 

yHurea 

HN-W 




Preparation of example 229 from the title compound of Example 2 (25 mg, 0.11 mmol), A/,Af- 

disuccinimidyl carbonate (27 mg, 0.11 mmol), A/,A/-diisopropylethylamine (0.024 mL, 0.21 mmol) 
10 and 1-cyclohexylmethanamine (0.028 mL, 0.021 mmol) in A/,A/-dimethylformamide (1.0 mL) was 

carried out analogously to Example 207. Purification, also in an analogous manner, afforded the 

title compound (4 mg, 0.009 mmol) as yellow powder in 8% yield. 

NMR (CDCl3/methanol-d4): 5 8.02 (s, 1H). 7.42 (s, 1H). 7.28 (s, 1H), 7.18 (s, 1H), 3.06 (d, 2H, 

J = 5.84Hz), 1.82-1.71 (m, 5H), 1.34-1.18 (m, 5H), 0.97 (m, 1H). 
1 5 LCMS; (M-H)" 338. 1 , (M+Na*) 362. 1 . 

Example 230: (1R. 2R)-2-Phenyl-cyclopropanecarboxylic acid (2-morpholin-4-ylmethyl-6-oxo-5.6- 

dihydro-1H41.2]diazepinof4.5.6-ccf)indol-8-ylVamide compound with acetic acid 



HN-N 



Title compound 
of Example 164 



1 . K3Fe(CN)6, K20s02(OH)4 
K2CO3. THF, H2O 

2. Nal04, THF, H20. 22% 



BocHN 




230(a) 



HN-N 



Morphollne, NaBH(OAc)3 
HCl (DIoxane), THF, 71% 



HN-N 



BocHN 





230(b) 



1. 4N HOI (DIoxane) 

CH2CI2 

2. HATU,Et3N.DMF,31% 
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Step 1. Preparation of (2-Formyl-6K>xo-5,6Hlihydro-1N-[1,2]diazepino[4,S|6-cG(|indol-8-yl)- 
carbamic acid tert-butyi ester 230(a) 

To a solution of the title compound of Example 164 (48 mg. 0.146 mmol) in 1:1 
tetrahydrofuran:H20 (4 mL) was added K2CO3 (30 mg. 0.219 mmol), K20sO2(0H)4 (7 mg) and 

5 K3Fe(CN)6 (72 mg, 0.219 mmol). The mixture was stin^d at room temperature for 2 hours 
whereupon water and ethyl acetate were added. Following extractive work-up, the organic layer 
was then dried, filtered, and concentrated. The residue was dissolved in 1:1 tetrahydrofuran:H20 
(2 mL) and sodium periodate (156 mg, 50.73 mmol) was added. The mixture was stirred at room 
temperature for 30 min whereupon water and ethyl acetate were added. Following extractive 

10 work-up, the organic layer was then dried, filtered, and concentrated. Silica gel chromatography of 
the residue, eluting with 30% ethyl acetate in hexane gave Intermediate 230(a) as a pale yellow 
solid (11 mg, 0.034 mmol) in 22% yield. 

Step 2. Preparation of (2-IUIorpholin-4-ylmethyl-6-oxo-S,6-dihydro-1H-[1,2]diazepino[4,S,6- 
cGflindoi-8-yl)-carbaniic acid tert-butyi ester 230(b) 

15 To a solution of morpholine (0.32 mL, 3.64 mmol) and powdered 4A molecular sieves (1.0 g) in 
tetrahydrofuran (5 mL) was added 4M HCI in dioxane (0.91 mL; 3.64 mmol). After 10 min, a 
solution of Intennediate 230(a) (199 mg, 0.607 mmol) in tetrahydrofuran (2 mL) was added 
dropwise followed by NaBH(0Ac)3 (254 mg, 1.2 mmol). The resulting suspension was stirred at 
room temperature for 24 hours. The mixture was quenched with saturated aqueous sodium 

20 bicarbonate and filtered through diatomaceous earth, which was then washed with ethyl acetate. 
More ethyl acetate was added to the filtrate, and the aqueous layer was extracted. The combined 
organic layers were dried over Na2S04, filtered, and concentrated. The residue was subjected to 
silica gel chromatography eluting with 5 % MeOH/ethyl acetate to give Intermediate 230(b) as a 
pale yellow powder (173 mg, 0.43 mmol) in 71% yield. 

25 NMR (de-DMSO): 11.71 (s, 1H), 10,21 (s, 1H), 7.73 (s, 1H), 7.62 (s, 2H), 3.74 (s. 2H). 3.63- 
3.61 (m, 4H), 2.43-2.41 (m. 4H), 1.52 (s, 9H). 
LCMS: (M+H*) 400. 

Step 3. Preparation of Titie compound: (1R, 2R)-2-PiienyI-cyciopropanecarboxylic acid (2- 
morpholin-4-yimethyl-6K>xo-5,6-diliydro-1H-[1,2]diazepino[4,5,6-ccQindoI-8-yi)-amide 

30 compound with acetic acid 

Preparation of the title compound from Intermediate 230(b) (173 mg, 0.433 mmol) in CH2CI2 (2 
mL) and 4M HCI in dioxane (2 mL) was carried out analogously to the preparation of Example 91 . 
After concentration, the residue was dissolved in A/,A/-dimethylformamide (5 mL). (1R, 2R)-2- 
Phenyl-cyclopropanecarboxylic acid (84 mg, 0.52 mmol), triethylamine (0.18 mL, 1.3 mmol), and 
35 0-(7-a2abenzotriazol-1-yl)-A/,A/,A/',A/-tetramethyluronium hexafluorophosphate (247 mg, 0.65 
mmol) were added. After 12 hours, the mixture was concentrated and subjected to preparative 
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HPLC in a manner analogous to Example 146, Step 2. The title compound (69 mg. 0.13 mmol) 
was obtained as a pale yellow powder in 31% yield. 

NMR (de-DMSO): 11.84 (s. 1H). 10.42 (s, 1H). 10.28 (s. 1H). 8.10 (s. 1H). 7.67 (s. 1H). 7.64 (s. 
1H), 7.39-7.24 (m, 5H), 3.78 (s, 2H). 3.68-3.64 (m, 4H), 2.49-2.47 (m. 4H). 2.14 (m, 1H). 1.56 (m, 
5 1H), 1.42(m, 1H). 
LCMS: (M+H*) 444.1 




Preparation of example 231 from Intennediate 147(d) of Example 147 was carried out 
analogously to the preparation of Example 225 in three steps except that 3-pyridyl boronic acid 
15 was used instead of 4-pyridyl boronic acid in step 1 and (1 ,2-&a/js;-2-pyridin-3-yl- 
cyclopropanecarboxylic acid was used instead of (1 R,2R)-2-phenyl-cyclopropanecarboxyllc acid in 
step 3. Isolation, also in an analogous manner, afforded the title compound (69 mg) as a yellow 
powder in 33% yield overall. 

NMR (de-DMSO): § 12.19 (s, 1H), 10.30-10.50 (m, 2H), 8.81 (m, 1H). 8.60 (m, 1H), 8.46 (m, 
20 1 H), 8.36 (m. 1 H). 8. 1 3 (m, 1 H), 7.93-8.08 (m, 1 H). 7.37-7.69 (m, 4H), 7.27 (m, 1 H). 2.40 (m. 1 H), 
2.08 (m, 1H), 1.28-1.60 (m, 2H). 

HRMS calculated for C24H18N6O2 423.1569 (M+H), found 423.1590. 

Example 232: (1 R2ffl-A/-r6-Qxo-2-Dv ridin-3-vl-5.6.dihvdro-1 W1 ■21diazeDinQr4.5.6-cdlindQl-8-vlU 
2-phenv!cvcloproDanecart)oxamide 

HN-N 



25 




Preparation of example 232 from Intennediate 147(d) of Example 147 was canied out 
analogously to the preparation of Example 225 in three steps except that 3-pyridyl boronic acid 
was used Instead of 4-pyridyl boronic acid in step 1 . Isolation, also in an analogous manner, 
afforded the title compound (18 mg) as a yellow powder in 8% yield overall. 
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NMR (de-DMSO): $ 12.18 (s, 1H). 10.28-10.54 (m. 2H), 8.81 (m. 1H). 8.60 (m, 1H), 8.13 (m, 
1H), 7.95-8.08 (m. 1H). 7.57-7.70 (m, 1H). 7.49-7.57 (m, 1H). 7.38-7.48 (m, 1H), 7.01-7.34 (m, 
3H)4.05 (m, 1H). 2.32 (m. 1H). 2.03 (m, 1H), 1.46 (m, 1H), 1.32 (m. 1H). 
HRMS calculated for CasHisNsOa 422.1617 (M+H), found 422.1598. 



Example 233: MR.2RV 2-Phenvl-cvclQDroDanecarboxvlic acid f2-f3-dimethvlamino-prot>-1-vnvlV-6- 
oxo-5.6-dihydro-W-f1.21dia2epino[4.5.6-cdlindoi-8-vn-amide 

HN-N 



Intermediate 147(d), 
Example 147 



Pd(PPh3)2Cl2, Cul, TMG 



DMF, 90 °C, 43% 



BocHN 




4N HCI (Dioxane) 
CH2CI2. 99% 



HN-N 



H-CI H2N 




233(b) 



H-CI 



HATU, EtsN, DMF. 76% 



HNHM 




>- 



Step 1 . Preparation of [2-(3-Dimethy iamino-prop-1 -ynyl)-6-oxo-5,6-dihydro-l H- 
1 0 [1 ,2]diazepino[4,5,6-ccqindol-8-y q-carbamic acid teif-butyl ester 233(a) 

Under argon atmosphere, dimethyl-prop-2-ynyl-amine (198 mg, 2.38 mmol), 
dichlorobis(triphenylphosphine)palladium(ll) (27.6 mg. 0.039 mmol), copperl iodide (7.8 mg. 0.041 
mmol) and A/,A/,/\tW-tetramethylguanidine (912 mg, 7.93 mmol) were added to a solution of 
Intermediate 147(d) from Example 147 (300 mg, 0.794 mmol) in A/,A/-dimethylformamide (3 mL) 

15 and dioxane (12 mL). The reaction was heated at 90 °C for 4 hours at which point the volatile 
components were removed in vacuo. The resulting residue was dissolved in methanol and loaded 
onto a silica gel plug. The plug was then loaded onto a silica gel column and eluted with 20:1:0.1 
dichloromethane: methanol: ammonium hydroxide to afford Intermediate 233(a) (130 mg. 0.341 
mmol) as a yellow solid in 43% yield. 

20 NMR (ds-DMSO): 5 12.09 (s. 1H). 10.45 (s, 1H). 9.54 (s. 1H), 7.71 (s. 1H), 7.65 (d. 1H, J = 
1.51 Hz). 7.40 (s, 1H), 3.61 (s, 2H), 2.27 (s. 6H), 1.47 (s. 9H). 
LCMS: (IVI+H^ 382.1, (M+Na^ 404.1; (M-H)" 380.1. 
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Step 2. Preparation of 8W\mino-2-<3<limethylammo-prop-1-ynyl)-1,5-clihydro- 
[1,2]diazepino[4,5,6-cdIindol-<-one; dihydrochloride 233(b) 

PreparBtion of intermediate 233(b) from Intermediate 233(a) (126 mg, 0.331 mmol) and 4M HCI in 
dioxane (1.68 mL) was carried out analogously to Example 91. isolation, also In an analogous 
5 manner, afforded Intermediate 233(b) (117 mg, 0.331 mmol) as a yellow powder in 99% yield. 

NMR (de-DMSO): 5 12.56 (br s, 1H), 10.68 (s. 1H), 7.58 (s. 1H), 7.36 (s. 1H), 7.24 (s, 1H). 4.46 
(s, 2H). 2.88 (s, 6H). 
LCMS: (IW+Na*) 304.1; (M-H)" 280.1. 

Step 3. Preparation of Title Compound: (1R,2R)- 2-Phenyl-cyGiopropanecarboxylic acid [2« 
1 0 (3-dimethy lamino-prop-1 -y nyl)-6-oxo-5,6-dihydro-1 ,2]diazepino[4,S,6-cd]indol-8-y 1]- 
amide 

Preparation of the title compound from Intermediate 233(b) (110 mg, 0.312 mmol), (1R,2R)-2- 
phenyk:yclopropanecarboxylic acid (55 mg, 0.339 mmol), triethylamlne (0,189 mL, 1.36 mmol), 
and 0-(7-azaben20triazoH-yl)-A^ A/, W;A/-tetramethyluronium hexafluorophosphate (1 55 mg, 

15 0.408 mmol) in A/,A/-dimethyiformamide (10.0 mL) was canried out analogously to Example 11. 
The volatile components were removed in vacuo, and the resulting residue was dissolved in 
methanol and loaded onto a silica gel plug. The plug was then loaded onto a silica gel column and 
eluted with 40:3:0.3 dichloromethane: methanol: ammonium hydroxide to afford the title 
compound (100 mg, 0.235 mmol) as a yellow-brown solid in 76% yield. 

20 NMR (de-DMSO): 5 12.24 (s, 1H), 10.53 (s, 1H), 10.47 (s, 1H), 8.10 (d, 1H, J = 1.32 Hz), 7.62 
(d, 1H, J= 1.51 Hz), 7.45 (s. 1H), 7.33-7.25 (m. 2H). 7.23-7.15 (m. 3H), 3.84 (s, 2H), 2.44 (s, 6H), 
2.42-2.32 (m, 1H), 2.12-2.02 (m, 1H), 1.55-1.45 (m, 1H), 1.42-1.32 (m, 1H). 
LCMS: (M+H^ 426.0, (M+Na*) 448.1; (M-H)" 424.1. 
HRMS: (M+H^ calcd for C25H24N5O2. 426.1930, found 426.1911. 

25 Example 234: (1R. 2R)-2-Phenyl-cycloDroDanecarboxylic acid [2-(4-methvl-piperazine-1-carbonvn- 
6-oxo-5.6-dlhydro-1H-[1.21diazepino[4.5.6-ccnindol-8-yl1-amide (acetic acid salt^ 
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Step 1. Preparation of [2-(4-Methyl-piperazine-1-carbonyl)-6-oxo-5,6-dihydro-1H- 
[1,2]diazepino[4,5,6-cd]indol-8-yl]-carbamic acid tert-butyl ester; compound with acetic 
5 acid 234(a) 

Preparation of intermediate 234(a) from Intermediate 147(d) of Example 147 (453 mg, 1.2 mmol), 
A/-methylpiperazine (0.66 mL, 6 mmol), and tetrakis(triphenylphosphine)palladlum(0) (105 mg, 
0.09 mmol) in MAZ-dimethylformamide (7 mL) was carried out analogously to the preparation of 
Example 161 except that tetrakis(triphenylphosphine)palladium(0) was used as the catalyst 

10 instead of bis(diphenylphosphino)fen-ocenedichloropalladium (II). After concentration, the residue 
was subjected to preparative HPLC (Peeke Scientific, Hl-Q CIS reverse phase 5u, 100A, 
250x21.2 mm column) eluting with CH3CN and 0,1% acetic acid in water at a flow rate of 20 
mL/min using a gradient of 5-95% CH3CN over 40 min to give Intemiediate 234(a) (254 mg, 0.6 
mmol) as a pale green powder in 50% yield. 

15 NMR (de-DMSO): 12.06 (s, 1H), 10.46 (s, 1H). 9.52 (s. 1H), 7.74 (s, 1H), 7.64 (s, 1H), 7.37 (s, 
1H), 3.49-3.48 (m, 4H), 2.29-2.28 (m. 4H), 2.20 (s. 3H), 1.42 (s, 9H). 
LCMS: (M+H*) 426.1 

Step 2. Preparation of Title compound: (11^ 2R)-2-Phenyl-cyclopropanecarboxylic acid [2- 
(4-methyl-piperazine-1 .carbonyl)-6-oxo-5,6-dihydro-1 H-[1 ,2]diazepino[4,5,6-cdlindoI-8-yl]- 

20 amide (acetic acid salt) 

Preparation of the title compound from Intermediate 234(a) (445 mg. 1.06 mmol) in CH2CI2 (5 mL) 
and 4M HCI in dioxane (5 mL) was carried out analogously to Example 91 After concentration, 
the residue was dissolved in A/,A/-dimethylformamide (5 mL). (1R, 2R)-2-Phenyl- 
cyclopropanecarboxylic acid (162 mg, 1.0 mmol), triethylamine (0.42 mL, 3 mmol), and 0-(7- 
25 azaben2otriazol-1-yl)-/\/,A/,A/',A/-tetramethyluronium hexafluorophosphate (456 mg, 1.2 mmol) was 
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25 



sequentially added. After 12 hours, the mixture was concentrated. The crude product was 
purified by preparative HPLC In a manner analogous to Example 146, Step 2, to give the title 
compound as a pale yellow powder (74 mg, 0.16 mmol) in 15% yield. 

'H NMR (de-DMSO): 12.25 (s, 1H), 10.59(s. 1H), 10.51 (s, 1H). 8.18 (s, 1H), 7.69 (s, 1H), 7.49 (s, 
1H), 7.34-7.19 (m, 5H), 3.63 (brs, 4H), 2.56 (s, 3H), 2.40-2.30 (m, 4H). 2.11 (m, 1H), 1.56 (m, 
1H), 1.42 (m, 1H). 
LCMS: (M+H*) 444.1 

Example 235: (^ R.2R)- 2-Phenvl-cvcloDropanecarboxvlic acid r2-f3-dimethvlamino-DroDvn-6-oxo- 
5.6-dihvdro-1 H-f 1 .21diazepinor4.5.6-ccf|indol-8-yll-amide 




H 



In a manner analogous to that of Example 183, 10% palladium on activated carbon (20 mg) was 
added to a solution of the title compound of Example 233 (20 mg, 0.047 mmol) in methanol (3 
mL). The reaction mixture was purged with H2 and stirred at room temperature under H2 (1 atm.) 
for 1 hour. The reaction mixture was loaded onto a silica gel plug. The plug was then loaded onto 

15 a silica gel column and eluted with 20:1:0.1 dichloromethane: methanol: ammonium hydroxide to 
afford the title compound (8 mg, 0.0186 mmol) as a yellow solid in 40% yield. 

NMR (de-DMSO): 5 11 JO (s, 1H), 10.34 (s. 1H), 10.17 (s. 1H). 8.04 (d, 1H. J= 1.51 Hz). 7.52 
(d, 1H, J= 1.51 Hz), 7.48 (s. 1H), 7.33-7.25 (m, 2H), 7.23-7.14 (m. 3H), 2.98-2.81 (m. 4H), 2.66 
(brs. 6H), 2.41-2.31 (m, 1H), 2.11-2.02 (m, 1H). 2.01-1.87 (m. 2H). 1.53-1.43 (m, 1H), 1.41-1.31 

20 (m, 1H). 

LCMS: (M+H*) 430.1. (M+Na*) 452.1; (M-H)' 428.1. 

HRMS: (M+H*) calcd for C26H2eN602, 430.2243, found 430.2240. 

Example 236: (1R.2R)- 2-Phenvl-cvclopropanecarboxvlic acid f2-(3"dimethvlamino-DroDenvn-6- 
oxo-5.6-dihydro-1 H-f 1 .2]diazeoinof4.S.6-ccflindol-8-vn-amide 



H2. Lindlar's Catalyst 
Example 233 



quinoline. MeOH, 66% 




NMe2 



H 



To a mixture of the title compound from Example 233 (45 mg, 0.106 mmol), LIndlar catalyst (45 
mg), and quinoline (4.1 mg, 0.032 mmol) was added anhydrous methanol (3 mL). The reaction 
mixture was purged with H2 and stirred at room temperature under H2 (1 atm) for 2.5 hours. The 
reaction mixture was loaded onto a silica gel plug. The plug was then loaded onto a silica gel 
30 column and eluted with 20:1:0.1 dichloromethane: methanol: ammonium hydroxide to afford the 
title compound (30 g, 0.070 mmol) as a yellow solid in 66% yield. 
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NMR (de-DMSO): S 13.07 (s. 1H). 10.41 (s. 1H), 10.32 (s. 1H). 8.11 (d. 1H, J= 1.70 Hz). 7.57 
(s, 1H), 7.54 (d, 1H, J = 1.70 Hz), 7.33-7.25 (m, 2H), 7.23-7.14 (m, 3H). 6.88 (d, 1H, J = 12.25 
Hz), 5.91 (dt, 1H, J= 12.06. 6.22), 3.16 (d, 2H, J= 5.65 Hz). 2.42-2.33 (m, 1H), 2.28 (s, 6H). 2.12- 
2.03 (m, 1H). 1.53-1 .44 (m. 1H). 1.41-1.31 (m, 1H). 
LCMS: (M+H^ 428.1. (M+Na^ 450.0; (M-H)' 426.0. 
HRMS: (M+H^ calcd for C25H26NSO2, 428.2087. found 428.2082. 

Example 237: MR.2Rl-2-Phenvl-cvcloprooanecarboxvlic acid (2-(3-methvlamino-prop-1-vnyn-6- 
oxo-S.6-<lihYdro>1 H-f 1 .21diazeDinor4.5.6-cd)indol-8-yl]-amide (hydrochloric salt) 

\ HN-N 
NBoc 



J 



of Example 206 Pd(PPh3)2Cl2, Cul, TMG 




DMF. 90 "0, 30% 



Or aoo^ 237(b) 



HN-N 



4N HCI (Dioxane) 
CH2CI2, 97% 




10 Step 1. Preparation of (1R,2R)-Methyl-(3-{6-oxo-8-[(2-phenyi-cyclopropanecarbonyl)- 
amlno]-5,6-dihydro-1 ,2]diazepino[4,S,6-co(|indol-2-y l}-prop-2-y nyl)-carbamic acid teit- 
butyl ester 237(b) 

Intermediate 237(a) was prepared by stirring methyl-prop-2-ynyl-amine (0.5 g, 7.23 mmol), di-terf- 
butyl dicarbonate (1.74 g, 7.97 mmol) and 2,6-dimethyl-pyridine (0.088 g, 0.72mmol) in anhydrous 

15 acetonitrile (10 mL) at room temperature for 16 hours. The solvent was evaporated and the 
residue was subjected to silica gel chromatography eluting with ethyl acetate to afford 
Intennediate 237(a) (1 g, 5.91 mmol) as colorless oil in 82% yield. In a manner analogous to that 
of Example 233, Step 1, under an argon atmosphere, intermediate 237(a) (66 mg, 0.39 mmol), 
dichlorobis(triphenylphosphine)palladium(ll) (4.6 mg, 0.0066 mmol), copperl Iodide (1.2 mg, 

20 0.0063 mmol) and A/,A/,/\/,A/-tetramethylguanidine (150 mg, 1.30 mmol) were added to a solution 
of the title compound from Example 206 (55 mg, 0.13 mmol) in MA/-dimethylformamide (0.5 mL) 
' and dioxane (2 mL). The reaction was heated at 90 °C for 3 hours at which point the volatile 
components were removed in vacuo. The resulting residue was dissolved in methanol and loaded 
onto a silica gel plug. The plug was then loaded onto a silica gel column and eluted with 3:2 

25 dichloromethane:ethyl acetate to afford Intermediate 237(b) (20 mg, 0.039 mmol) as a yellow solid 
in 30% yield. 
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241 



NMR (de-DMSO): 6 12.22 (s. 1H). 10.51 (s. 1H). 10.46 (s, 1H). 8.08 (d, 1H, J= 1.51 Hz), 7.61 
(d. 1H, J= 1.70 Hz), 7.41 (s, 1H), 7.33-7.25 (m, 2H). 7.22-7.15 (m, 3H). 4.37 (s. 2H), 2.90 (s, 3H). 
2.41-2.33 (m. 1H), 2.11-2.02 (m, 1H), 1.54-1.45 (m, 1H), 1.42 (s, 9H), 1.39-1.32 (m, 1H). 
LCMS: (M-H)' 510.0. 

Step 2. Preparation of Title Compound: (1R,2R)-2-Phenyi-cyclopropanecarboxylic acid [2- 
(3-niethy lamino-prop-1 -yny i)-6-oxo-5,6-dihydro-1 /y-[1 ,2]diazepino[4,5,6-cdIindol-8-yl]-amide 
(hydrochloric salt) 

Preparation of the title cx^mpound from Intermediate 237(b) (20 mg, 0,039 mmol) and 4.0 M HCI in 
dioxane (0.5 mL) was earned out analogously to Example 91. Isolation, also in an analogous 
manner afforded the title compound (17 mg, 0.038 mmol) as a yellow powder in 97% yield. 
^H NMR (de-DMSO): 8 12.37 (s, 1H), 10.59 (s, 1H). 10.55 (s. 1H), 9.30 (br s, 2H), 8.14 (s. 1H), 
7.65 (s, 1H), 7.58 (s. 1H), 7.36-7.24 (m, 2H), 7.24-7.12 (m, 3H), 4.27 (s. 2H). 2.66 (s. 3H), 2.41- 
2.29 (m, 1H, partial obscured), 2.17-2.03 (m, 1H), 1.56-1.44 (m, 1H), 1.43-1.31 (m, 1H). 
LCMS: (M-H)" 410.1. 

HRMS: (M+H*) calcd for C24H22NSO2. 412.1774, found 412.1768. 

Example 238: M.2-fra/?sV2-Pyridin-3-yl-cycloi3ropanecarboxvlic acid f2-f3-methylamino-Drop-1- 
ynyl)-6-oxo-5.6-dihydro-1 H-f 1 .21diazeDinof4.5.6-cd)indol-8-vn-amide: dihvdrochloride 



Intermediate 206(a), 
Example 206 



EDC. 4-DMAP, DMF, 56% 



HN-N 




238(a) 



HN-N 



Intemiedlate 237(a), 
Example 237 

Pd(PPh3)2Cl2, Cul. TMG 
DMF, 90 °C, 37% 




238(b) 



BocN— 



4N HCI (Dioxane) 
CH2CI2, 85% 



HN-N 




Step 1. Preparation of (1,2-tra/7s)-2-Pyridin-3-yl-cyclopropanecarboxylic acid (2-bromo-6- 
20 oxo-5,6-dihydro-1 ,2]diazepino[4,5,6-CGr|indol-8-yI)-amide 238(a) 
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Preparation of intermediate 238(a) from Intemnediate 206(a) of Example 206 (120 mg, 0.38 
mmol), (1,2-&ans)-2-pyridln-3-yl-<yclopropanecarboxylic acid (106 mg, c.a 0.487 mmol, purity c.a. 
75%), (3-dimethylamino-propyl)-ethy!-carbodiimide liydrociiloride (88 mg, 0.461 mmol), and 4- 
dimethylaminopyridine (56 mg, 0.459 mmol) in W.AWimethylformamide (16.0 mL) was carried out 
5 analogously to the preparation of Example 190, step 2. When the reaction was judged complete, 
the volatile components were removed in vacuo, the resulting residue was dissolved in methanol 
and loaded onto a silica gel plug. The plug was then loaded onto a silica gel column and eluted 
with 50:3 dichloromethane: methanol to afford Intermediate 238(a) (90 mg, 0.212 mmol) as a 
yellow solid in 56% yield. 

10 NMR (de-DMSO): 8 12.60 (s, 1H). 10.46 (s, 1H), 10.45 (s, 1H). 8.50 (d, 1H, J = 1.88 Hz), 8.40 
(dd. 1H. J = 4.62. 1.41 Hz), 8.08 (d, 1H, J = 1.70 Hz), 7.60 (d, 1H, J= 1.51 Hz), 7.56 (dt, 1H. J = 
7.96, 1.86 Hz), 7.32 (dd, 1H, J = 7.91, 4.90 Hz), 7.27 (s, 1H), 2.45-2.37 (m, 1H), 2.16-2.06 (m, 
1H), 1.57-1.49 (m, 1H), 1.49-1.40 (m, 1H), 
LCMS: (M-H)' 422.0, 424.0. 

I 

15 Step 2. Preparation of Methyi-(3-{6-^xo-8-[(2-pyridin-3-yl-cyclopropanecarbonyl)-amino]- 
5,6-dihydro-1 ,2]diazepino[4,5,6-CGqindoi-2-yl}-prop-2-y ny l)-carbaniic acid te/t-butyl 
ester 238(b) 

Under argon in a manner analogous to that of Example 233, step 1, Intermediate 237(a) of 
Example 237 (54 mg. 0.32 mmol), dichlorobis(triphenylphosphine)palladium(ll) (3.7 mg. 0.0053 

20 mmol), copperl iodide (1.0 mg, 0.0053 mmol) and A/,AtA/,A/-tetramethylguanidlne (122 mg, 1.08 
mmol) were added to a solution of Intermediate 238(a) (45 mg, 0.106 mmol) in A/,A/- 
dimethylformamide (1 mL) and dioxane (2 mL). The reaction was heated at 90 for 2 hours at 
which point the volatile components were removed in vacuo. The resulting residue was dissolved 
in methanol and loaded onto a silica gel plug. The plug was then loaded onto a silica gel column 

25 and eluted with 20:1:0.1 dichloromethane: methanol: ammonium hydroxide to afford Intermediate 
238(b) (20 mg. 0.039 mmol) as a yellow solid in 37% yield. 

NMR (de-DMSO): 5 12.23 (s, 1H), 10.52 (s, 1H), 10.50 (s, 1H). 8.45 (br s. 1H), 8.08 (s. 1H), 
7.61 (s. 1H), 7.56 (d. 1H, J = 7.91 Hz). 7.41 (s, 1H), 7.35 (br s, 1H). 4.37 (s, 2H), 2.90 (s, 3H). 
2.45-2.38 (m, 1H, partial obscured), 2;i6-2.07 (m, 1H), 1.59-1.49 (m, 1H), 1.50-1.44 (m, 1H. 

30 partial obscured), 1 .42 (s, 9H), 

LCMS: (M+H*) 513.2. (M+Na*) 535.1; (M-H)" 511.1. 

Step 3. Preparation of Title Compound: (1,2-trans)-2-Pyridin-3-yl-cyclopropanecarboxylic 
acid [2-(3-methylamino-prop"1-ynyl)-6-oxo-«,6-dihydro-1H-[1,2]diazepino[4,5,6-C£q 
yl]-^mide; dihydrochloride 
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Preparation of the title compound from Intermediate 238(b) (20 mg, 0.039 mmol) and 4M HCI in 
dioxane (0.5 mL) was canied out analogously to Example 91. Isolation, also in an analogous 
manner afforded the title compound (16 mg, 0.033 mmol) as a dark red solid in 85% yield. 

NMR (de-DMSO): 8 12.46 (s. 1H), 10.77 (s, 1H), 10.59 (s. 1H), 9.46 (br s, 2H), 8.90 (s, 1H), 
8.76 (d. 1H, J = 3.77 Hz), 8.34 (d, 1H, J = 7.35 Hz), 8.1 1 (s, 1H), 8.03-7.90 (m, 1H), 7.69 (s, 1H). 
7.59 (s, 1H). 4.25 (s. 2H), 2.65 (s, 3H). 2.49 (m, 1H. obscured). 2.41-2.29 (m. 1H. partial 
obscured), 1.73-1.55 (m, 2H). 
LCMS: (M-H)' 411.1. 

HRMS: (M+H*) calcd for C23H21N6O2, 413.1726, found 413.1753. 

Example 239: f2R)-2-Amino-2-cvclohexvl-A/-f2-f3-methvlamino-prop-1 -vnyn-6-oxo-5.6-dihvdro-1 H- 
f 1 ■21diazepinor4.5.6-ccflindol-8-vn-acetamidede: dihvdrochloride 



HN-N 



Intemnediate 206(a), 
Example 206 



NHBoc 



EDO, 4-DMAP, DMF, 30% 




FlHBoc 



239(a) 



HN-N 



Intermediate 237(a), 
Example 237 



Pd(PPh3)2Cl2, Cul, TWIG 




FlHBoc 



DMF. 90 °C 



239(b) 



Boi 



4N HCI (Dioxane) 

CH2Cl2i11% 



HN-N 




Step 1. Preparation of (R)-[(2-Bromo-6-oxo-5,6-dihydro-1//-[1,21diazepino[4,5,6-cGQIndol-8- 
ylcarbamoyl)-cyclohexyl-methyl]-carbamic acid tert-butyl ester 239(a) 

15 Preparation of intermediate 239(a) from Intermediate 206(a) of Example 206 (120 mg. 0.38 
mmol), (R)-fert-butoxycarbonylamino-cyclohexyl-acetic acid (120 mg, 0.466 mmol). (3- 
dimethylamino-propyl)-ethyl-carbodiimide hydrochloride (67 mg, 0.455 mmol), and 4- 
dimethylaminopyridine (56 mg. 0.459 mmol) in A/,A/-dimethylformamide (7.0 mL) was carried out 
analogously to the preparation of Example 190, step 2. When the reaction was judged complete, 

20 the volatile components were removed in vacuo, and the resulting residue was dissolved in 
methanol and loaded onto a silica gel plug. The plug was then loaded onto a silica gel column and 
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eluted with 1.2:1 dichloromethane: ethyl acetate to afford Intermediate 239(a) (60 mg, 0.116 
mmol) as a yellow solid in 30% yield. 

NMR (de-DMSO): 5 12.59 (s, 1H), 10.46 (s, 1H). 10.14 (s, 1H). 8.06 (s, 1H). 7.64 (s. 1H). 7.27 
(s, 1H). 6.90 (d. 1H. J = 8.85 Hz), 3.91 (t, 1H, J = 8.29 Hz). 1.76-1.44 (m, 6H), 137 (s, 9H). 1.20- 
5 0.93 (m, 5H). 

LCMS: (M-H)" 518.0. 516.0. 

Step 2. Preparation of (R)-{3-[8-(2-te/f-Butoxycarbonylamino-2-cyclohexyl-acetylamino)-6- 
oxo-5,6<lihydro-1H-[1,2]diazepino[4,5,6-cd]indol-2-yl]-prop-2-ynyl}-methyl^ acid 
tert-butyl ester 239(b) 

10 Under an argon atmosphere in a manner analogous to that of Example 233 step 1. Intenmediate 
237(a) of Example 237 (65 mg. 0.38 mmol). dichlorobis(triphenylphosphine)paliadium(ll) (4.5 mg, 
0.0064 mmol). copperl iodide (1.2 mg, 0.0063 mmol) and A/,A/,MA/-tetramethylguanidine (146 mg, 
1.27 mmol) were added to a solution of Intemiediate 239(a) (66 mg, 0.127 mmol) in N,N' 
dimethylformamide (0.5 mL) and dioxane (2 mL). The reaction mixture was heated at 90 °C for 3 

15 hours at which point the volatile components were removed in vacuo. The resulting residue was 
dissolved in methanol and loaded onto a silica gel plug. The plug was then loaded onto a silica gel 
column and eluted with 4:1 dichloromethane: ethyl acetate to afford Intermediate 239(b) (10 mg) 
as a yellow solid contaminated with an unknown impurity. 
LCMS: (M+H*) 607.2, (M+Na*) 629.3; (M-H)" 605.2, 

20 Step 3. Preparation of Title Compound: (2R)-2-Amino-2-cyclohexyl-JV-[2-(3-rifiethylamino- 
prop-1 -ynyl)-6-oxo-5,6-df hydro-1 ,2]diazepino[4,5,6-CGqindol-8-yl]-acetamidede; 
dihydrochloride 

Preparation of the title compound from Intermediate 239(b) (10 mg) and 4 M HCI in dioxane (0.5 
mL) was carried out analogously to Example 91. Isolation, also in an analogous manner, included 
25 a further trituration with CH2CI2 which removed the impurity carried along from step 2. The title 
compound (6 mg, 0.013 mmol) was obtained as a yellow powder In a combined yield of 11% for 
steps 2 and 3. 

^H NMR (de-DMSO): 8 12.52 (s. 1H), 10.90 (s. 1H), 10.66 (s, 1H). 9.37 (br s. 2H), 8.33 (br s. 3H). 
8.08 (s. 1H), 7.73 (d. 1H, J= 0.9 Hz), 7.61 (s, 1H), 4.27 (s, 2H). 3.84-3.74 (m. 1H), 2.67 (s. 3H). 
30 190-1.54 (m. 6H), 1.27-0.97 (m. 5H). 
LCMS: (M+Na*) 429.2; (M-H)' 405.2. 

HRMS: (M+H*) calod for C22H27N6O2, 407.2195. found 407.2209. 

Example 240: ( 1 .2-fra/?s)-A/-f 1 -r2-HvdroxvethvlV6-Qxo-5.&<lihvdro-1 H-fl .21diazeDinor4.5.6- 
ccf|indol-8-yl]-2-phenvlcyclopropanecarboxamide 
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5 Step 1. Preparation of Methyl 6-{[(2-phenylcyclopropyl)carbonyl]amino}-1//-indole-4- 
carbpxylate 240(a) 

Preparation of intermediate 240(a) from Intemriediate 2(b) of Example 2 (2.27 g. 10 mmol), (1,2- 

frans)-2-phenyl-cyclopropanecarboxylic acid (1.79 g, 11 mmol), triethylamine (3,0 g, 30 mmol), 

and 0-(7-azabenzotriazoH-yl)-A/,A/,A/',A/-tetramethyIuronium hexafluorophosphate (4.18 g, 11 
1 0 mmol) in A/, A/-dimethylformamide (20 mL) was carried out analogously to Example 1 1 . 

Extractive work-up from ethyl acetate, followed by purification on silica gel column eluting with 

CH2CI2/ ethyl acetate afforded Intermediate 240(a) (2.47 g) in 74% yield. 

NMR (de-DMSO): § 11.39 (s. 1H), 10.39 (s, 1H), 8.25 (s. 1H), 7.88 (s. 1H). 7.47 (s, 1H), 7.10- 

7.40 (m, 5H), 6.86 (s, 1H). 3.89 (s. 3H), 2.33-2.48 (m, 1H). 2.04-2.21; (m. 1H), 1.46-1.63 (m. 1H). 
15 1.29-1.45 (m, 1H). 

LCMS (M+H): 335.1. 

Step 2. Preparation of Methyi 1-(2-metlioxy-2-oxoetliyi)-6-{[(2- 
phenylcyclopropyi)carbonyl]amino}-1 H-indole-4-carboxy late 240(b) 
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Intermediate 240(a) (2.40 g, 7.2 mmol), methyl bromoacetate (1.32 g, 8.6 mmol) and KaCOa (2.0 
g, 14.4 mmol) were mixed in A/,A/-dimethylfomiamide (25 mL) and stinred at 80 °C for 3 hours. 
After filtration the filtrate was evaporated, and the residue was subjected to silica gel 
chromatography eluting with CH2Cl2/ethyl acetate to afford Intermediate 240(b) (2.31 g) in 79 % 
5 yield. 

NMR (de-DMSO): 5 10.50 (s. 1H), 8.09 (s. 1H). 7.95 (s. 1H), 7.48 (m. 1H), 7.10-7,38 (m. 5H), 

6.90 (m, 1H), 5,16 (s, 2H). 3.91 (s. 3H), 3.70 (s. 3H), 2.30-2.44 (m, 1H), 2.03-2.21 (m, 1H), 1.44- 
1.58 (m.lH). 1.30-1.43 (m, 1H). 

LCMS(M+H): 407.1. 

1 0 Step 3. Preparation of Methyl 1-(2-hydroxyethyl)-6-{[(2-phenylcyclopropyl)carbonyl]amino}- 
1/y-indole-4-carboxylate 240(c) 

To Intermediate 240(b) (2.0 g, 49 mmol) in 1:1 ethanol:tetrahydrofuran (80 mL) was added NaBH4 
(2.0 g. 53 mmol). The mixture was stinted at room temperature ovemight Purification by silica gel 
chromatography afforded Intermediate 240(c) (0.85 g) in 46% yield. 
15 NMR (de-DMSO): § 10.45 (s, 1H), 8.27 (s, 1H). 7.89 (d, 1H. J = 1.7 Hz), 7.49 (d, 1H. J = 1.5 
Hz). 7.15-7.35 (m. 5H). 6.87 (d, 1H. J = 3.0 Hz). 4.95 (t. 1H. J = 5.2 Hz). 4.20 (t 2H. J = 5.7 Hz). 

3.91 (s. 3H). 3.60-3.80 (m, 2H). 2.33-2.46 (m. 1H). 2.05-2.18 (m. 1H). 1.43-1.65 (m, 1H). 1.30- 
1.43 (m. 1H). 

LCMS (M+H): 379.1. 

20 Step 4. Preparation of Title Compound: (1 ,2-frans)-iV-I1-(2-Hydroxyethyl)-6-oxo-5,6-dihydro- 
1H-[1,2]diazepino[4,5,6-cd|indol-8-yl]-2-phenylcyclopropanecarboxamide 

With stining, Intermediate 240(c) in AtA/-dimethylformamide (7 ml) was added to a mixture of 
POCI3 (0.6 ml) and A/,/V-dimethylfonnamide (5 mL) at 0 ""C. After 1 hour, the reaction was 
quenched with water and extracted with ethyl acetate. The organic phase was dried with NaaSOA 
25 and filtered. After evaporation of the volatile components, the residue was mixed with methanol 
(50 ml) containing hydrazine (1 mL) and refluxed for 5 hours. After the mixture was cooled to 
ambient temperature, and the resulting yellow precipitate was collected by filtration and washed 
with methanol to afford the title compound (0.37 g) in 43% yield. 

^H NMR (de-DMSO); § 10.41 (s, 1H), $110.25 (s, 1H), 8.12 (d, 1H. J = 1.6 Hz), 7.55 (s. 2H), 7.45 
30 (s. 1H). 7.10-7.33 (m. 5H), 4.12 (t. 2H. J = 5.1 Hz), 3.67 (t, 2H, J = 5.2 Hz), 2.29-2.40 (m, 1H). 
1.99-2.10 (m, 1H). 1.41-1.52 (m, 1H), 1.28-1.39 (m. 1H). 
HRMS calculated for C22H21N5O3 389.1614 (M+H), found 389.1627. 

Example 241: (IR. 2R)-2-Phenvl-cvclODroDanecarboxvlic acid r 2-hvdrQxvmethvl-6-oxo-5.6- 
dihydro-1H-[1.2-ccfldiazepinor4.5.6]indol-8-vl)-amide 

35 
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HN-N 



Intermediate 230(a), 
Example 230 



1. NaBH4, MeOH 



BocHN 




241(a) 



1. 4N HCI (DiQxane) 
CH2CI2 

2. HATU,Et3N,DMF.10% 



HN-N 




Step 1. Preparation of (2-Hydroxymethyl-6-:OXO-5,6-dihydro-1A/-[1,2]diazepino[4,5,6- 
cd[|indol-8-yl)-carbamic acid tert-butyi ester 241(a) 

5 A solution of intermediate 230(a) of Example 230 (26 mg, 0.079 mmol) in metlianol (2 mL) was 
treated with NaBH4 (6 mg, 0.16 mmol) at 0 °C for 15 min. The solution was quenched with 
saturated aqueous NH4CI and diluted with ethyl acetate. After extraction, the organic phase was 
washed with brine, dried (Na2S04), filtered, and concentrated. Silica gel chromatography of the 
residue (3:1 ethyl acetateihexane) gave intermediate 241(a) (13 mg) in 50% yield. 

10 Step 2. Preparation of Title compound: (IR, 2R)-2-Phenyl-cyclopropanecarboxylic acid (2- 
hydroxymethyl-6-oxo-5,6-dihydro-1H-[1,2-cd|diazepino[4,5,6]indol-8-yl)-amide 
To a suspension of Intenmediate 241(a) (76 mg, 0.23 mmol) In CH2Ci2 (2 mL) was added 4M l-ICI 
in dioxane (2 mL, 8 mmol). After stirring at room temperature for 2 hours, the mixture was 
concentrated and the residue was dissolved in A/^AT-dimethylfbrniamide (2 mL). (1R,2R)-2-Phenyl- 

15 cyciopropanecarboxylic acid (33.6 mg, 0.21 mmol), triethylamine (0.1 mL, 0.69 mmol), and 0-(7- 
azabenzotriazol-l-yO-MA/fA/'^A/'-tetramethyluronium hexafluorophosphate (131 mg, 0.345 mmol) 
were added. After stirring at room temperature for 2 hours, the mixture was concentrated and the 
residue was subjected to preparative HPLC in a manner analogous to Example 146, step 2. The 
title compound was obtained as a pale yellow powder (9 mg, 0.024 mmol) in 10% yield. 

20 NMR (de-DMSO): 5 11.79 (s, 1H), 10.36 (s, 1H), 10.19 (s, 1H), 8.05 (d, 1H, J= 1.88 Hz), 7.57 
(s, 1H). 7.56 (s, 1H), 7.32-7.19 (m, 5H), 5.70 (t. 1H, J = 4.0 Hz), 4.70 (d, 2H, J = 5.4 Hz). 2.35 (m, 
1H), 2.07 (m, 1H), 1.50 (m, 1H), 1.36 (m. 1H). 
LCMS: (M+H^ 375.2 
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10 



Example 242: f1R.2R) - 2-Phenvl-cvcloDropanecarboxvlic acid f142-M.S-dioxo-l3-dihvdrc>- 
isoindol-2-vlVeth\41-6-QX(>^.6<lihvdrch1H41.2]diazepinor4.5. 



HN-N 




15 



The title compound of Example 100 (130 mg, 0.38 mmol), 2-(2'-bromo-ethyl)Hsoindole-1,3-dione 
(0.48 g, 1.9 mmol) and K2CO3 (0.28 g, 2.0 mmol) were stinred in A/,A/-dlmethylfomriamide (6 mL) at 
80 for 20 hours. After evaporation of the volatile components, the residue was subjected to 
silica gel chromatography eluting with CH2Cl2/MeOH to afford the title compound (130 mg) in 67% 
yield. 

NMR (ds-DMSO): § 10.33 (s, 1H). 10.31 (s. 1H), 8.07-8.15 (d, 1H, J= 1.5 Hz), 7.72-7.85 (m, 
4H), 7.58 (s. 1H). 7.46-7.53 (d, 1H, J = 1.5 Hz), 7.40 (s. 1H). 7.27-7.37 (m, 2H), 7.12-7.27 (m, 
3H). 4.41 (t, 2H, J = 4.7 Hz), 3.95 (t, 2H. J = 4.9 Hz), 2.31-2.42 (m, 1H). 1.96-2.07 (m, 1H), 1.43- 
1.55 (m. 1H), 1.30-1.42 (m, 1H). 

HRMS calculated for C30H24N5O4 518.1828 (M^-H), found 518.1852. 

Example 243: (1R.2RV2-Phenvl-cvclop ro panecarboxvlic acid f2-dimethvlaminomethvl-6-oxo-5.6- 
dihvdro-l H-f 1 .21diazepinof4.5,6-cdlindol-8-ylVamide 



Intermediate 230(a), 
Example 230 



Morphoiine, NaBIH(0Ac)3 
HCi (Dioxane).THF,15% 



HN-N 



BocHN 




243(a) 



1. 4N HCI (Dioxane) 



HN-N 
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Step 1. Preparation of (2,2-Dimethylaininomethyl-6-oxo-5|6-dihydro-1H- 
[1,2]€ilazepino[4,5,6-ccQindol-8-yl)-carbamlc acid tert-butyl ester 243(a) 

Preparation of intermediate 243(a) from Intemnediate 230(a) of Example 230 (707 mg, 2.16 
mmol), 2M dimethylamine in tetrahydrofuran (5.4 mL, 10.8 mmol), 4M HCI in dioxane (10.8 mL; 

5 10.8 mmol) and NaBH(OAc)3 (2.29 g, 10.8 mmol) in tetrahydrofuran (5 mL) with powdered 4A 
molecular sieves (400 mg) was carried out analogously to Example 230, step 2. Silica gel 
chromatography (eluted with 2% methanol in CH2CI2), also in an analogous manner, afforded 
Intermediate 243(a) a pale yellow powder (112 mg, 0.31 mmol) in 15% yield. 
Step 2. Preparation of Title compound: (1R,2R)-2-Phenyl-cyc[opropanecarboxylic acid (2- 

1 0 dimetliylaminometiiyi-6-oxo-5,6-dihydro-1H-[1 ,2]diazepino[4,5,6-coqindol-8-yl)-amide 

Preparation of the title compound from Intermediate 243(a) (112 mg, 0,31 mmol) was carried out 
analogously to step 3 of Example 230. Silica gel chromatography (eluted with 2% methanol in 
ethylacetate), also in an analogous manner, afforded the title compound (113 mg, 0.28 mmol) as 
a yellow powder in 90% yield. 

15 NMR (de-DMSO): 11.84 (s, 1H), 10.38 (s. 1H), 10.28 (s, 1H), 8.75 (d, J = 4 Hz, 1H), 8.63 (d, J 
= 4 Hz, 1H), 8.07 (s, 1H). 7,62 (s, 1H). 7.60 (m. 1H), 7.51 (m, 1H), 7.32-7.18 (m. 3H). 3.31 (s. 2H), 
2.49 (s. 6H), 2.33 (m, 4H). 2.09 (m, 1H), 1.50 (m, 1H). 1.36 (m, IN). 
LCMS: (M-H)' 400. 

Example 244: (1 R.2RV2-Phenvl-<:vcloDroDanecarboxvlic acid ri-l2-amino-e thvn-6-oxo-5.6- 
20 dihvdro-1H-ri .21diazepinof4.5.6-ccnindol-8-yn-amide: compound with acetic acid 



The title compound of Example 242 (92 mg, 0.18 mmol) and hydrazine (0.2 ml) were refluxed 
together in ethanol (14 mL) 3 hours. After evaporation of the volatile components, the residue was 
subjected to preparative HPLC which afforded the title compound (71.4 mg) as an acetic acid salt 
25 in 89% yield. 

^H NMR (de-DMSO): § 10.44 (s, 1H), 10.27 (s. 1H), 8.15 (s, 1H). 7.58 (s, 1H), 7.56 (s. 1H), 7.46 
(s, 1H), 7.26-7.34 (m, 2H), 7.12-7.23 (m, 3H). 3.99-4.13 (m, 2H), 2.88 (m, 2H). 2.33-2.42 (m, 1H), 
2.02-2.12 (m, 1H), 1.43-1.55 (m, 1H), 1.30-1.41 (m, 1H). 
HRMS calculated for C22H22N6O2 388.1774 (M+H), found 388.1797. 
30 Example 245: 2-NaDhthalen-1-vl-ethanesulfonic acid (6-oxQ-5.6-dihvdro-1H -f1-2]dia2epinof4.5,6- 

cdlindQl-8>vn-amide 



HN-N 
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Under nitrogen, the title connpound of Example 2 (260 mg, 1.1 mmol), 2-(1- 

naphthyl)ethanesulphonyl chloride (300 mg, 1.18 mmol), and triethylamine (0.68 mL, 4.89 mmol) 
5 were refluxed in tetrahydrofuran (5 mL) for 12 hours. The volatile components were evaporated 

and silica gel chromatography (eluted with 2% methanol in CHzCb) of the residue afforded the title 

compound (61 mg, 0.15 mmol) as a yellow powder In 13% yield. 

NMR (DMSO): § 11.58 (s, 1H), 10.13 (s, 1H), 9.85 (s. 1H), 7.67 (d. J = 8.0 Hz, 1H), 7.56 (dd, J 

= 8.0, 4.0 Hz, 1H). 7.43-7.17 (m, 8H). 7.06 (m, 1H), 3.22-3.15 (m, 4H). 
10 LCMS:(M+H*) 417.0. 

Example 246: nR.2R)-2-Phenvl-cvclopropanecarboxylic acid f2-(3-morpholln-4-yl"Drop-1-ynyn-6- 

oxo-5.6-dihvdro-1H-f1.21diazeDino[4.S.6-ccf|indol-8-ylVamide 

HN-N 

^ H H Q 

Preparation of example 246 from Intermediate 147(d) of Example 147 (300 mg, 0.794 mmol) was 
15 carried out in three steps in a manner similar to that described for the preparation of Example 233 

except that 4-prop-2-ynyl-morpholine was used instead of dimethyl-prop-2-ynyl-amlne in step 1 . 4- 

Prop-2-ynyl-morphoiine was prepared by refiuxing 3-bromo-propyne, morpholine and I^Os in 

tetrahydrofuran for 1 hour. The title compound (34 mg, 0.073 mmol) was obteined as a yellow 

powder in 18% overall yield. 
20 NMR (de-DMSO): 8 12.21 (s, 1H), 10.49 (s, 1H), 10.46 (s, 1H), 8.08 (s, 1H), 7.61 (s, 1H), 7.41 

(s, 1H), 7.33-7.24 (m, 2H), 7.23-7.13 (m, 3H), 3.66 (s, 2H), 3.62 (br s, 4H), 2.64 (br s, 4H), 2.42- 

2.33 (m, 1H), 2.11-2.02 (m, 1H), 1.54-1.44 (m, 1H), 1.42-1.32 (m, 1H). 

LCI\/IS: (IVI+H") 468.2, (M+Na*) 490.1; (M-H)' 466.1. 

HRMS: (M+H*) calcd for C27H28N6O3, 468.2036, found 468.2049. 

25 
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Example 247: riR.2RV2-Phenvl-cvcloDroDanecarboxYl[c acid f6-oxo-2-f3-DViTolidin-1-vl-DroD>1- 
vnyl)-5.6-dihvdrD"1H41.21d{azeDinor4.5.6-ccflindol>8-vn-amide 



Preparation of example 247 from Intermediate 147(d) of Example 147 (300 mg. 0.794 mmol) was 
5 carried out in three steps in a manner similar to that described for the preparation of Example 233 
except that 1-prop-2-ynyl-pyrrolidine was used instead of dimethyl-prop-2-ynyl-amine in step 1.1- 
Prop-2-ynyl-pyn'olfdine was prepared by stining 3-bromo-propyne, pyrrolidine and triethylamine at 
room temperature in tetrahydrofuran for 2 hours. The title compound (80 mg, 0.177 mmol) was 
obtained as a yellow powder in 36% overall yield. 
10 NMR (drDMSO): 6 12:18 (s, 1H). 10.48 (s, 1H). 10.45 (s. 1H), 8.07 (d, 1H, J = 1.77 Hz). 7.61 
(d, 1H, J = 1.52 Hz), 7.39 (s, 1H), 7.32-7.25 (m. 2H), 7,23-7.14 (m. 3H), 3.75 (s, 2H). 2.60 (br s. 
4H), 2.41-2.33 (m, 1H), 2.10-2.03 (m. 1H). 1.73 (brs. 4H), 1.52-1.46 (m. 1H). 1.40-1.33 (m. 1H). 
LCMS: (M+H*) 452.1. (M+Na*) 474.1; (M-H)" 450.2. 
HRMS: (M+H") calcd for C27H26N5O2, 452.2087. found 452.2102. 

15 Example 248: nR.2RV2-Phenvl-cvcloDroDanecarboxvlic acid ri-f2-amino-ethvn-2-chloro-6-oxQ- 
5.6-dihvdro-1 H-f 1 .21diazeDlnof4.5.6-cdlindol>8-vll-amide 



Preparation of example 248 was carried out two steps. The first step was earned out in a manner 
identical to that described for the preparation of Example 242 except that the title compound of 

20 Example 190 was used instead of the title compound of Example 100. This gave the phthaloyi 
protected intennediate. The second step consisted of phthaloyi deprotection. and the conditions 
were identical to those described in Example 244. Purification, analogous to that described for 
Example 244, gave the title compound (0.054 g) as a yellow powder in 49% overall yield. 
^H NMR (de-DMSO): § 10.56 (s. 1H). 10.53 (s. 1H). 8.22 (s, 1H). 8.00-8.18 (br d. 2H), 7.57 (s. 

25 1H). 7.36 (s. 1H), 7.19-7.29 (m. 2H), 7.05-7.18 (m, 3H), 4.39 (t, 2H. J = 6.6 Hz). 3.06 (t, 2H, J = 
. 6.5 Hz), 2.28-2.37 (m. 1H). 2.00-2. 13(m, 1H), 1.39-1.51 (m, 1H). 1.26-1.38 (m, 1H). 
HRMS calculated for C22H22N5O2 422.1384 (M+H), found 422.1403. 



HN-N 




HNHM 




wo 2004/063198 



PCT/IB2004/000026 



252 



Example 249: 1 ■2.3 ,4-Tetrahvdro-naDhthatene-2-carbQxylic acid f6-oxo-5.6-dihvdro-1 
fl21diazepinof4.5.6^indol-&-vlV-amide 

HN-N 




Preparation of example 249 from the title compound of Example 2 (freebase) (100 mg. 0.500 
5 mmol). 1,2,3,4-tetrahydro-naphthalene-2-carboxylic acid (100 mg. 0.567 mmol), triethylamine 
(0.278 mL, 2.00 mmol). and '0-(7-azabenzotriazol-1-yl)-A/,A/,A/;A/4etramethyluronium 
hexafluorophosphate (285 mg, 0.750 mmol) in A/,AWImethylformamide (4.0 mL) was carried out 
analogously to Example 11. Silica gel chromatography (eluted with ethyl acetate), also in an 
analogous mariner, afforded the title compound (87 mg, 0.243 mmol) as a yellow powder in 48% 
10 yield. 

NMR (de-DMSO): 8 11.73 (d, 1H. J = 2.26 Hz), 10.23 (s, 1H), 10.11 (s. 1H). 8.16 (d, 1H. J = 
1.51 Hz), 7.60 (d. 1H, J = 1.70 Hz). 7.55 (d. 1H, J = 2.64 Hz), 7.46 (s. 1H), 7.14-7.06 (m. 4H), 
2.97-2.88 (m, 2H), 2.86-2.70 (m. 3H), 2.14-2.02 (m, 1H). 1.86-1.68 (m. 1H). 
LCMS: (M+H^) 359.1, (M+Na*) 381.0; (M-H)" 357.2. 
15 HRMS: (M+H^) calcd for C21H19N4O2. 359.1481, found 359.1484. 
Anal. Calcd. for C21H18N4O2: C, 70.38; H,.5.06; N, 15.63. 
Found: C. 69.36; H, 5.07; N. 15.21. 

Example 250: 2-f4 -Ch!oro-Dhenvlsulfanvh-/V-f 6-oxo-5.6-dihvdro»1 H-fl .21diazeDinor4.5.6-ccnindQl- 
S-vD-acetamide 

HN-N 

O ^ 




20 Cl^^^ 

Preparation of example 250 from the title compound of Example 2 (freebase) (100 mg, 0.500 
mmol). (4-chloro-phenylsulfanyl)-acetic acid (110 mg, 0.543 mmol). triethylamine (0.278 mL, 2.00 
mmol), and 0-(7-azabenzotriazoH-yl)-MA/,A/',A/4etramethyluronium hexafluorophosphate (285 
mg, 0.750 mmol) in A/,A/-<limethylformamide (4.0 mL) was carried out analogously to Example 11. 

25 When the reaction was judged complete, the A/,A/-dimethylformamide was evaporated and 
methanol was added. The mixture was filtered to collect the solids, which were then washed with 
methanol, dichloromethane and diethyl ether. After drying under vacuum, the title compound (115 
mg, 0.321 mmol) was obtained as a yellow powder in 72% yield. 

^H NMR (de-DMSO): 5 11.73 (d. 1H, J = 1.70 Hz), 10.35 (s, 1H). 10.26 (s. 1H). 8.06 (d, 1H, J = 
30 1.51 Hz). 7.56 (d. 1H. J = 2.64 Hz). 7.52 (d, 1H, J= 1.51 Hz), 7.48-7.34 (m, 5H). 3.86 (s, 2H). 
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LCMS: (M-H)' 383.0. 

HRMS: (M+H^ calcd for C18H14CIN4O2S, 385.0526, found 385.0538. 
Anal. Calcd. for C18H13CIN4O2S 0.25 CH3OH: C. 55.79; H. 3.59; N, 14.26; CI. 9.02. 
Found: C, 55.49; H. 3.65; N, 14.57, CI. 8.87. 
5 Example 251 : 2-f4-Chloro-ohenvlVA/-(6-oxo-5.6-dihYdro-1 H-f 1 .21diazeDinor4.5.6-ccflindol-8-vlV 
acetamide 




Preparation of example 251 from the title compound of Example 2 (106 mg, 0.448 mmol), (4- 
chloro-phenyl)-acetic acid (85.0 mg, 0.498 mmol), triethylamlne (0.313 mL, 2.25 mmol), and 0-(7- 

10 azabenzotriazol-1-yl)-A/,A(A/',A/-tetramethyluronium hexafluorophosphate (257 mg, 0.676 mmol) in 
A/,Akiimethylfomnamide (4.0. mL) was earned out analogously to Example 11. Silica gel 
chromatography (eluted with 1:1 ethyl acetate: hexane), also in an analogous manner, afforded 
the title compound (130 mg, 0.369 mmol) as a yellow powder in 82% yield. 

NMR (de-DMSO): 8 11.73 (d, 1H, J = 1.70 Hz). 10.31 (s. 1H). 10.24 (s. 1H), 8.10 (d. 1H, J = 

15 1.51 Hz), 7.57-7.53 (m, 2H), 7.45 (s, 1H), 7.37 (ddd, 4H, J = 8.67, 8.67, 2.64 Hz), 3.64 (s, 2H). 
LCMS: (M+H*) 353.2; (M-H)" 351.2. 

Anal. Calcd. for C18H13CIN4O2: C. 61.28; H, 3.71; N. 15.88; CI, 10.05. 
Found: C, 62.22; H. 3,88; N, 15.80; CI, 10.13. 

Example 252: 8-f4-Dimethylamino-pyrimidin-2-vlamino^-1 .5-dihvdro-f 1 .21diazeDinof4.S.6-cd)indol- 
20 6-one 



(CH3)2NH. EtOH JLJL 



01 N'^l El^N. 23 °C, 55% ' 

252(a) 




Title Compound of 
Example 2 

K2CO3,DMF,100°C ^ 
19% 

Step 1. 2-Chloro-4-Dimethylaminopyrimidine 252(a) 

To a solution of 2,4-dichloropyridine (2.24 g, 15 mmol) in ethanol (45 mL) was added 
25 triethylamlne (2.1 mL, 15 mmol) followed by dimethylamine (7.5 mL, 1.0 M in THF). The resulting 
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mixture was stirred at 23 °C for 2 h. Extractive work-up from ethyl acetate and saturated 
aqueous NaHCOa afforded the crude product, which was purified by silica gel chromatography, 
eluting with 30 % ethyl acetate\hexane to fumish Intermediate 252(a) (1.4 g, 8.2 mmol) in 55% 
yield. 

5 Step 2. Preparation of Title Compound: 8"(4-Dimethylamino-pyrimidin-2-ylamino)-1,5- 
dihydro-[1,2]diazepino[4|5,6]indoi-6-one 

A mixture of Intermediate 252(a) (212 mg, 1.35 mmol), the title compound of Example 2 

(freebase) (320 mg, 1.6 mmol). K2C03 (560 mg, 4.05 mmol) In A/,Aklimethylfomfiamide (5 mL) 

was heated at 100 °C for 4 h. Extractive work-up from ethyl acetate and saturated aqueous 
10 NaHCOa afforded the crude product, which was triturated with methanol. The mixture was 

collected by filtration and washed with methanol to give the title compound as a yellow solid (83 

mg, 0.26 mmol) in 19 % yield. 

NMR (de-DMSO): □ 11.63 (s, 1H), 10.12 (s, 1H), 9.15 (s, 1H), 8.15 (d, 1H, J = 1.8 Hz), 7.94 (d, 

1H, J = 6,1 Hz). 7.92 (d, 1H, J = 1.6 Hz). 7.46 (d. 1H. J = 2.5 Hz), 7.43 (s, 1H). 6.11 (d, 1H, J = 6.1 
15 Hz). 3.08 (s, 6H). 

LCMS: (M+H*) 322.3. 

Example 253: (1R.2m-2-Phenvl-cycloproDanecarboxvlic acid r2-f1H-imidazol"2-vn"6-oxo-5.6- 
dihydro-1 H-f 1 .2]diazepinor4.5.6-ccf|indol-8-vll-amide 




20 



1. 4N HCl, CH2CI2. 23 °C 

2. HATU, EtsN. DMF. 15% 



H 




















H 



1^ o 

3 Ah 



Step 1 . [2-(1 H-imidazoi-2-yi)-6-oxo-5,6-diliydro-1 -[1 ,2]diazepino[4,5,6-]indol-8-y l]-carbamic 
acid tert-butyl ester 253(a) 

To a solution of Interniedlate 230(a) of Example 230 (274 mg , 0.835 mmol) in tetrahydrofuran (5 
mL) and ethanol (1 mL) was added 15N ammonium hydroxide (0.5 mL) followed by 40% glycol in 
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vi^ter (0.5 mL). The resulting mixture was stirred at 23 overnight Extractive worl<-up from 
ethyl acetate and saturated aqueous NaHCOs afforded the crude product, which was purified by 
silica gel chromatography, eluting with 50 % ethyl acetate\hexane to furnish the intemnediate 
253(a) (75 mg, 0.2 mmol) in 24% yield. 
5 Step 2. Preparation of Title Compound: 2-Phenyi-cyclopropanecarboxylic acid [2-(1H- 
imidazol-2-yl)-6-oxo-5,6-dihydro-1 H-[1 ,2]diazeplno[4,5,6]indol-8-yl]-amide; compound with 
acetic acid. 

Deprotectlon of Intemnediate 253(a) (41 mg. 0.11 mmol) in CH2CI2 (2 mL) using 4M HCI in 
dioxane (2 mL) was canied out analogously to Example 91 . After concentration, the residue was 

10 dissolved in /V,/V-dimethylfomiamide (5 mL). (1R, 2R)-2-Phenyl-cyclopropanecarbbxylic acid (35,6 
mg. 0.22 mmol), triethylamine (0.046 mL, 0.33 mmol), and 0-(7-azabenzotriazol-1-yl)-A/,A/,A/',A/- 
tetramethyluronium hexafluorophosphate (51 mg. 0.13 mmol) were sequentially added. After 12 
h, the mixture was concentrated. The crude product was purified by preparative HPLC in a 
manner analogous to Example 146, Step 2, to give the title compound as a pale yellow powder (7 

15 mg, 0.01 7 mmol) In 1 5% yield. 

NMR (de-DMSO): 12.27 (s, 1H), 11.79 (s. 1H). 10.25 (s, 1H). 10.21 (s. 1H), 7.93 (d. 1H. J = 1.7 
Hz), 7.90 (s. 1H). 7.45 (d, 1H, J = 1.7 Hz), 7.20 (s. 1H), 7.13-6.99 (m. 5H), 2.19 (m, 1H), 1.89 (m, 
1H). 1.31 (m, 1H). 1.18(m, 1H). 
LCMS: (M+H*) 409. 

20 Example 254: riR.2R)-2-Phenvl--cvcloproDanecarbQxvlic acid (2-cvano-6-oxo-5.6-dihydro-1 H- 
f1.21diazeDino[4.5.6-ccflindol-8-vlVamide. compound with HOAcsalt 





1. K3Fe(CN)6. OSO4 

2., Nal04.THF,71% 




254(a) 



25 




1. NH2OH, EtaN, Eton, 23 

2. (CF3CO)20,Et3N,THF,5% 



Stepi : 2-Phenyi-cyclopropanecarboxyIic acid (2-formyi-6-oxo-5,6-dlhydro-*1H- 
[1 ,2]diazepi no[4,5,8-cdlindol-8-y i)-amide 254(a) 

Preparation of starting material, 2-phenyl-cyclopropanecarboxylic acid (6-oxo-2-vinyl-5,6-dihydro- 
1H-[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide, was earned out by deprotecting the title compound 
from Example 164 in a manner analogous to Example 91 and then coupling to the amide In a 
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manner analogous to Example 61. The 2-Phenyl-cyciopropanecarboxylic acid (6-oxo-2-vlnyl-5,6- 
dihydro-1H41.2]dla2epinoI4.5,6-cdlindol-8-yl)-amlcle (542 mg, 1.46 mmol) was then treated with 
K3Fe(CN)6 (483 mg. 146 mmol) and Nal04 (1.25 g, 5.84 mmol) in tetrahydrofuran (5 mL) and 
water (2 mL) analogously to Example 230, step 1 . Extractive work-up from ethyl acetate and 
5 saturated aqueous NaHCOa afforded the crude product, which was purified by silica gel 
chromatography, eluting with 50% ethyl acetate\hexane to furnish intermediate 254(a) (384 mg. 
117 mmol) in 71% yield. 

Step 2. Title compound: 2-PhenyI-cyclopropanecarboxylIc acid (2-cyano-6-oxo-5,6-dihydro- 
1H-[1,2]diazep!no[4,5,6]indol-8-yl)-amide, compound with HOAc salt. 

10 A mixture of Intermediate 254(a) (103 mg, 0.276 mmol), NH2OH HCI (38 mg, 0.55 mmol) and 
triethylamine (0.15 mL, 1.1 mmol) In ethanol (2 mL) was stin-ed at 23 °C for 1 h. Extractive work- 
up from ethyl acetate and saturated aqueous NaHCOa afforded the crude prtiduct, which was 
dissolved in tetrahydrofuran (2 mL) and triethylamine (0.077 mL. 0.55 mmol). Trifluoroacetic 
anhydride (0.046 mL, 0.33 mL) was then added dropwise. The resulting mixture was stinred 

15 overnight. Extractive work-up from ethyl acetate and saturated aqueous NaHCOs afforded the 
caide product, which was purified by preparative HPLC in a manner analogous to Example 146. 
Step 2, to give title compound (5 mg, 0.014 mmol) in 5% yield. 

NMR (de-DMSO): 9.05 (s, 1H). 8.74 (s, 1H), 8.09 (s, 1H). 7.58 (s, 1H). 7.47 (s. 1H). 7.24-7.12 
(m. 5H). 2.19 (m. 1H). 1.89 (m, 1H), 152 (m. 1H). 1.11 (m. 1H). 

20 LCMS: (M+H*) 369.1. 

Other compounds that were prepared from the appropriate starting materials include the following: 
Example 255: (2R-2-Amino-A/-r6-oxo-5.6-dihvdro-1 H-n .21dia2epinof4.5.6-ccflindol-8-yn-4-phenyl- 
butvramide (hydrochloric salt): 

HN-N 




HCLHaN 

25 Example 256: (2R)-2-Amino-2-indan-2-vl-A/-f2-n -methvM H-Dvra2oM-vn-6-oxo-5.6-dihvdro-1 H- 
fl21diazepinor4.5.6-ccnindol-8-vl1-acetamide (hvdrochloric salt): 

HN-N 




HCI.H2N 

Example 257; (2R)-2-Amino-A/-f2-n -methvl-1 H-pvrazQU-vl)-6-oxo-5.6-dih vdro-1 H- 

fl21diazepinof4.5.6-ccnindol-8-vl1-4-phenvl-butvramidefhvdrochloricsalt): 
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HN-N 




Example 258: (2RV2-AminQ-2-indan-2-yl-/V-f6-ox(>-5.6-dihvdro-1H-ri .21diazepinor4.5.6^cf|indol-8- 
yl)-acetamide (hydrochloric saitt: 

HN-N 




HCI.H2N 

Example 259: (2R)-2-Amino-3-ethyi-heptanoic acid [2-f 1 -methvl-1 H-Pvrazol-4-yl)-6-oxo-5.6- 
dlhvdro-1 H41 .21diazepinof4.5.6-ccnindol-8-yl]-amide (hydrochloric saitt: 

HN-N 




HCLHaN 



10 Example 260: (2m-2-Amino-A/-(2-bromo-6-oxo-5.6-dlhvdro-1H41 .21diazepinof4.5.6-ccf|indol-8-yn- 
4-phenvl-butvramide (hydrochloric salt): 

HN-N 




Example 261 : (2RV2-Amino-2-lndan-2-vl-A/-f2-(6-methvl-Pvridin-3-vlV6-oxo-5.6-dihvdro-1 H- 
15 f1.2]diazepino[4.5.6-ccnindol-8-vll-acetamide (hydrochloric salt): 

HN-N 




Example 262: f2RV2-Amino--A/-(2-chlorO'6H3xo-5.6-dihvdro-1H-ri .21diazepinor4.5.6-crfllndol-8-vn- 
4-phenvl-butvramide (hydrochloric salt): 
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Example 263: MS.2m-1-Amino-2-ph envl-cvclQDrQDanecarfaoxvlic acid r2-M -methyl-l 
vl)-6^DXO-5,6-dihvdro-1H-f1,2ldiazeDinQr4.5, 6-cdlindQl^^^^^ fhvdmchlorin salt); 

HN-N 



NH2.HCI 




10 



Example 264: r2m- 2-Amino-3-f4-fluoro-DhenQxvVA/-r2-n -methvM H-Dyrazol-4-vn-6-QXQ-5.6- 

dlhvdro-1H-fr2ldiazepinQ r4,S.6-ccflindol-8-vn-prQDionamide fhvdrochloric saltl: 



HNHSI 




Example 26§; (2R V2-Amin Q-A/-r2-( 1 -methvH H-DvrazQl-4-vn-6-Qxo-5.6-dlhvdro-1 H- 

n .21diazeDinof4.5.6-cdlindQl-8-vl1->3>ph enoxv-DroDiQnamide rhvdrochioric salt): 



HNHSI 




HCI.H2N 



15 Example 266: f2RV2-Amino-A/-(2-chlQro- 6-oxo-5.6<lihvdro-1 H-n .21diazepino[4.5.6-cdlindol-8-vn- 
2-indan"2-vl-acetamide fhvdrochloric salt): 

HN-N 




HCI.H2fi " 



Example 26L (2m-2-AminQ-A/42-n-methvl-1WmidazQU-vn-6-oxQ-5,6-dihvdro-1^^ 

n .21diazepinof4.5.6-odlind ol-8-vlM-phenvl-butvramide (hydrochloric salt): 
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HNHSI 




HCI.H2N 



Example 



268: 



(2m-2-Amino-AH2-r6-methvl«PVridin-3-vn-^xo-5.6-dihyd^ 



[1 .2]diazepinof4.5.6'CcnindQl-^-Yl]-4-Dhenyl-butyramide (hydrochloric salt^: 

HN-N 




HCI.H2N 



10 



Example 



269: 



(2RV2-Amino-/V-r2-(3-methvi-isoxazol-5-vlV6-oxo-5.6-dlhvdro-1H- 



[1 .2]dia2epinor4.5.6-ccnindol-8-yl]-4-phenvl-butvramide (hydrochloric salt): 

HN-N 




HGI.H2N 



Example 270: r2m-2-Amino-2-indan-2"Vl-A/42-(3>methvlH8Qxazol-5-vh-6-oxo-5.6-dihydro^ 
[1 ,2]dlazepinor4.5.6-cdlindol-8-ylVacetamide (hydrochloric salt): 

HNHSI 




HCLH2N 



15 Example 271 2"Benzylamino-A/-r2-(1 -methyl-1 H-pyra2oM'-yl)-6-oxo-5.6-dihydro-1 H- 

(1 .2]diazepino[4,5.6-cdlindol"8-yn-acetamide (hydrochloric saitt: 

HN-N 

HCLHN^ Jl 

1 

Example 272: (2m-2-Amino-2-cvclohexyl'A/-f2-( 1 -methvH H-imidazol-4-y n-6-oxo-5.6-dihydro-1 H- 
f 1 .21diazepinof4,5.6-cdlindol-8-yl]-acetamide (hydrochloric salt): 
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10 



HNHM 




Example 273: (2m-2-Amino-2-indan-2-vl-A/42-n-methvl-1H-imidazoM^^^ 
ri.2]diazepinof4.5.6-ccflindol"8-vll-acetamide (hydrochloric salt): 

HNHM 




CIH.H2R " 



Examole 274: f 2R)-2-Amino-2-f4-fluorQ-Dhenvn-A/-r2-ri -methvl-1 H-Dvrazol-4-vn-6-oxQ-5.6- 
dihydrO'1H-f1 .2]diazepinof4.5.6-ccnindol-8-vn-acetamide (hydrochloric saltt; 

HN-N 




CIH.Hafi ^ 



Example 275: In Vitro Combination Studies 

Cancer cells can be incubated with an antineoplastic agent either alone or in combination 
with a CHK-1 inhibitor of formula 1. Cell growth data from a combination study (antineoplastic 
agent together with a fixed concentration of test compound) can be compared to corresponding 

15 data obtained from a single agent study (antineoplastic agent without test compound). The 
concentration of antineoplastic agent causing 50% cell growtti inhibition (ICso) can be determined 
for both single agent treatment and combination treatment. IC50 values can be calculated using 
tiie linear portion of a semi-log plot of antineoplastic agent concentration versus percent cell 
growth inhibition. The ratio between the IC50 of the antineoplastic agent alone and the IC50 of flie 

20 antineoplastic agent in combination with test compound represents tiie Potentiation Factor 50 
(PF50). The PF50 can be used to measure the effectiveness of the combination treatment. 
Combination treatment with an antineoplastic agent and test compounds of formula i can provide 
PF50 values ranging from 2 to 8 in cancer cells. 
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Cancer cell viability and proliferation can be evaluated using a tetrazolium salt reduction 
assay (MTT assay). In viable cells, this colorimetric assay can measure mitochondrial reduction of 
a tetrazolium component into an insoluble fonnazan product Conversely, this assay can be used 
to detemiine whether or not mitochondrial function is impaired, for instance, by the metabolic 

5 events leading to apoptosis or necrosis. Cancer cell lines can be grown in 96*well plates and can 
be plated in the appropriate medium at a volume of 100 ul/well. Plates can bejncubated for four 
hours before the addition of test compounds. On the bottom part of the 96 well plate, cells can be 
treated with increasing concentrations of antineoplastic agent On the top part of the plate, cells 
can be treated witti increasing concentrations of antineoplastic agent combined with a fixed 

10 concentration of test compound. Cells can be incubated at 37°C (5% CO2) for four to six days 
(depending on cell type). At the end of the incubation, Uie tetrazolium component can be added to 
a final concentration of 0.2 mg/ml, and cells can be incubated for 4 hours at 37°C. After 
centrifugation of the plates and removal of medium, tine absorbance of the formazan (solubllized 
In dimethylsulfoxide) can be measured at 540nm. 

15 Antineoplastic agents can include cisplatin, hydroxyurea, gemcitibine, carboplatin, 7-ethyl- 

10-hydroxycamptothecin (SN-38), and cytosine p-D-arabinoside. 
Cancer cells can refer to the following: 



Cell Line 


Cancer Tyoe 


CA-46 


(human) lymphoma 

* 


HT-29 


(human) colon 


C0I0205 


(human) colon 


MV522 


(human) lung 


SW620 


(human) colon 


L1210 


(murine) leukemia 


PANC-1 


(human) pancreas 


BXPC-3 


(human) pancreas 


MCF-7 


(human) breast 
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HCT116 


(human) colon 


H23 


(human) lung 



Example 276: In Vivo Tumor Models 

To assess the ability of CHK-1 inhibitors of formula I to augment reduction in tumor 
volume in combination with gemcitibine in mice, xenograft tumor models using HT-29, MV522 or 
5 Colo205 tumor cell lines can be established. 

Mice can be randomized (12 mice/group) into treatment groups and used when tumors 
reach a volume of 150-200 mm^. Mice c^n undergo a course of intraperitoneal (i.p) injections 
consisting of vehicle alone, gemcitibine alone or gemcitibine in combination with the test 
compound of formula I. Tumor volumes can be measured at times ranging from 2 to 25 days. 

10 Control can consist of i.p. injection of vehicle at appropriate intervals. Parallel control can consist 
of i.p. injection of gemcitibine alone at 15 mg/kg to 240 mg/kg at appropriate intervals. Treatment 
can consist of i.p. injection of gemcitibine (5 mg/kg to 240 mg/kg) at appropriate intervals in 
combination with i.p. injection of the test compound of formula I (1 mg/kg to 100 mg/kg) at 
appropriate intervals. At the end of the study, tumor volume (mm^) can be measured. An 

15 enhancement In the delay of tumor growth can be observed in the mice treated with gemcitibine in 

combination with the test compound of formula I versus gemcitibine treatment alone. 

While the invention has been illustrated by reference to specific and preferred 
embodiments, those skilled in the art will recognize that variations and modifications may be made 
through routine experimentation and practice of ttie invention. Thus, tiie invention is intended not 
20 to be limited by ttie foregoing description, but to be defined by tiie appended claims and their 
equivalents. 
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We Claim: 

1 . A compound of the fbmiula: 




5 wherein: 

X is =0 or =S; 
A is =CR^- or =N-; 

The group -Y-Z- has the formula -O-CH2- or -N=CH-; 
Is: 

10 (a) (Ci-C8)alkyl; 

(b) -C(=0)-R^; 

(c) -C(=0)-NR®R'; or 

(d) R^, or R^, (C2-C8)alkenyl, or (C2-C8)alkynyl {wherein each of said (CrC8)alkenyl or 
(C2-C8)alkynyl is unsubstituted or substituted with one to four substituents independently selected 

15 from the group consisting of F, CI, OH, -NH2, R'", and R'*^}; 

R^is 

(a) H, OH, or (Ci-C8)alkyl; 

(b) -C(=0)-R«; 

(c) -(C=S)-R' or .(C=S)-NR^*'r"; or 
20 (d)R^orR^^; 

R^s 

(a) (Ci-C8)alkyl; 

(b) -C{=0)-R"; 

(c) -C(=0)-NR"R^''; 
25 (d) -NR^^-C(=0)-R^'; 

(e) -NR^'-SOzR"; 

(f) -NR^^-SOn-NR^V^ {wherein n is 1 or 2}; 

(g) -NR^-(C=S).r23 or-NR^-(C=S)-NR^R2'*; 

(h) R'^ (C2-C8)alkenyl, or (C2-C8)alkynyi {wherein each of said R^ (C2-C8)alkenyl or 
30 (C2-C8)alkynyl is unsubstituted or substituted with one to four substituents Independently selected 
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from the group consisting of -{C=0)-0-(Ci-C8)allcyl, -O-{C=0)-(Ci-C8)allcyl. -{C=0HCrC8)allcyl. 
R^°, and R^^}; 

(i) R^^ -NH2. -NH((C2-C8)allcenyl), -NH((C2-C8)allcynyl). -N((Ci-C58)all<yl)({CrC8)alkenyl), or 
-N((Ci-C8)all^l)((C2-C8)all<ynyl) {wherein each of said R^ (CrC8)all(enyi or (CrC8)all<ynyl is 
5 unsubstituted or substituted with one to four substituents independently selected from the group 
consisting of R^. R^\ and R^^}; or 

R^ is selected from the group consisting of H, F, Br, CI, and (Ci-C8)alkyi; 
R® is selected from the group consisting of H, (Ci-C8)alkyl. (Ci-C8)alkyl-0-, and R^; 
10 Each R^ and R^ are independently selected from the group consisting of H, (Ci-C8)ailcyl, 

and R^®; 

R^ is selected from the group consisting of (Ci-C8)alkyl, (C2-C8)alkenyl, (C2-C8}alkynyl, 
-NHz. R^^ and R^^; 

Each of R^ R^^ and R^^ are independently selected from the group consisting of H. 
15 {Ci-C8)aikyl. and R^®; 

R^^ is selected from the group consisting of H, OH, {Ci-Ce)alkyl, (Ci-C8)alkyl-0-, and 
R^^ is H or (Ci-C8)alkyl; 

R^^ is selected from the group consisting of H, {CrC8)alkyl, -CH2-<C=0)-0-(CrC8)alkyl, 

and R^^ 

20 R^® is H or (Ci-C8)alkyl; 

R^^ is selected from the group consisting of H, (Ci-C8)alkyl, (C2-C8)alkenyl, (C2-C8)alkynyl, 
-NH2. R^. and R^^; 

wherein each of said R^^ and R^^ (C2-C8)alkenyl or (C2-C8)alkynyl is unsubstituted or 
substituted with one to four substituents independently selected from the group consisting of R^^ 
25 R^\ and R^^; 

R^^ is selected from the group consisting of H, (CrC8)alkyl, and R^; 
R^^is (Ct-C8)alkyl orR^®; 

R^®, R^°, and R^^ are independently selected from the group consisting of H, (Ci-C8)alkyl, 

and R^®; 

30 R^. R^ and R^ are independently selected from the group consisting of H, (CrC8)alkyl, 

and R^; 

R^^ is H or (Ci-C8)alkyl; 

R^^ is selected from the group consisting of -C(=0)-0-C(CH3)3, (CrC8)alkyl, 
(C3-Cio)cycloalkyl, (C2-Cio)heterocyclyl, (C6-Cio)aryl, and (Ci-Cio)heteroaryl; 
35 or R^^ and R^ may optionally be taken together with the nitrogen to which they are 

attached to form a 5 to 8-membered heteroaryl or heterocyclyl ring; 
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is selected from the group consisting of (Ci-C8)allcyl, (C3-Cio)(^cioall^l, 
(C2-Cio)heteracyclyl. (C6-Cio)aryl, and (Ct-Cio)lieteroafyl; 

is selected from the group consisting of (Ci-C8)alkyl, (C3-Cio)cycloalkyl, 
(C2-Cio)heterocyclyl, (C6-Cio)aiyl, and (Ci-Cio)heteroaiyl; 
5 R'^ is H or (Ci-C8)alkyl; 

R^ is (Ci-C8)alkyl, (C3-Cio)cycloallcyl, (C2-Cio)heteracyclyl, (C8-Cio)aiyl, or 
(Ci-Cio)heteroaryl; 

or R^ and R*' may optionally be taken together with the nitrogen to which they are 
attached to form a 5 to 8-membered heteroaryl or heterocyclyl ring; 
10 R'^ is H or (Ci-C8)alkyl; 

R^ is independently selected from the group consisting of (Ci-C8)alkyl, (C3-Cio)cycloalkyl. 
(C2-Cio)heterocyclyl, (Ce-Cio)aryl, and (Ci-Cio)heteroaryl; 

or R^^ and R^ may optionally be taken together with the nitrogen to which they are 
attached to form a 5 to 8-membered heteroaryl or heteroc^lyl ring; 

15 R^ is (Ci-C8)alkyl, (C3-Cio)cyctoalkyl, (C2-Cio)heterocyclyl, (C8-C,o)aryl, or 

(Ci-Cio)heteroaryl; 

R** is (Ci-C8)alkyl, (C3-C,o)cycloalkyl, (C2-Cio)heterocyclyl. (C6-Cio)aiyl. or 
(Ci-Cio)heteroaryl; 

Each R^ is independently selected from the group consisting of H, F, CI, Br, i, CN, OH, 
20 NO2, -NHa. -NH-C(=0)-0-C(CH3)3. and CF3; 

Each R^ is independently selected firom the group consisting of (C3-Cio)cycloalkyl, 
(C2-Cio)heterocyclyl, (C6-Cio)aryl, and (CrCio)heteroaryl; 

Each R^^ is independently selected from the group consisting of: 

(c) -NR^r2^; and 

25 (d) R'^'-O-; 

R^ is R^®-SO„-; wherein nis 0,1, or 2 when -SOn- is bonded to R^^ via an R^ carbon 
atom, or wherein n is 1 or 2 when -S0„- is bonded to R^ via an R^ ring nitrogen atom; 

R'^ is R="R^°N-SOn-; wherein n is 1 or 2; 

wherein each of said (Ci-C8)alkyl, wherever it occurs in any of said R^aHd), R^(a)-(d), 
30 R'(a)-G), R^ R'^ R^', or R^, is unsubstituted or substituted with one to four substituents 
independently selected from the group consisting of (C2-C8)alkenyl, r"", R''\ and r"^; 

wherein each of said (C3-Cio)cycloalkyl, (C2-Cio)heterocyclyl, (C6-Cio)aryl, or 
(Ci-Cio)heteroaryl, wherever it occurs in said R^, R^', R^*, or R^^ is independently unsubstituted 
or substituted with one to four substituents independently selected from R*"; 
35 R*' is selected from the group consisting of (C,-C8)alkyl, R*\ r"^, and R""; 
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Each R^^ is independently selected from the group consisting of F, CI, Br, I. CN, OH, 

NO2. -NH2. -NH-C(=0)^OC(CH3)3. COOH, -C(=0)(Ci-C8)alkyl, -C(=0)^-(Ci-C8)alkyl. 
-NH-S02-(Ci-C8)alkyl. -NH-SOr(C6-Cio)aryl, and CF3: 

Each R"*^ is independently selected from the group consisting of (C3-Cio)cycloalkyl, 
5 {C2-Cio)heterocyclyl, {C6-Cto)aiyl, and (Ci"Cio)heteroaryl; 

Each R^ Is Independently selected from the group consisting of: 

(c) -NR^^R^; 

(d) R^-O; and 

(c) R^-SOn-; wherein n is 0.1, or 2 when -SOn- is bonded to R^ via an R^ carbon atom, 
10 or wherein n is 1 or 2 when -SOn- is bonded to R^ via an R^ ring nitrogen atom; 

wherein each of said (CrC8)alkyl, wherever it occurs in any of R^ is independently 
unsubstituted or substituted with one to four substituents independently selected from the group 
consisting of R"*^ and R"^; 

wherein each of said (C3-Cio)cycloalkyl, (C2-Cio)heterocyclyl, (C6-Gio)aryl, or 
15 {CrCio)heteroaryl, wherever it occurs In any of said R"*^ or R"^, is independently unsubstituted or 
substituted with one to four substituents independently selected from the group consisting of R"^^ 
selected from the group consisting of (Ci-C8)alkyl, R"*^, and R^^; 

Each R"*^ is independently selected from the group consisting of F, CI, Br. I, CN, OH, NO2, 
-NH2. -CF3. -C(=NH)-NH2, -C(=NH)-NH-OH. -C(=NH)-NH-0-(Ci-C8)alkyl, -(C=0).0-(CrC8)alkyl. 
20 -0-(C=0HCrC8)alkyl, -(C=0)-(Ci-C8)alkyl, -(C=0)-NH2, -(C=0)-NH(Ci-C8)alkyl, 
-(C=0)-N<[(Ci-C8)alkyl]2, -NH-(C=0HCrC8)alkyl. R^^ and R^^ 

Each R'^ is independently selected from the. group consisting of (C3-Cio)cycloalkyl, 
(C2-Cio)heterocyclyl, (C6-Cio)aryl, and {Ci-Cio)heteroaryl; 

wherein each of said (CrC8)alkyl wherever it occurs in any of said R"^ or R"^ is 
25 independently unsubstituted or substituted witii one to four substituents independently selected 
from the group consisting of R^® and R^^; 

wherein each of said (C3-Cio)cycloalkyl, (C2-Cio)heterocyclyl, (C6-Cio)aryl, or 
(CrCio)heteroaryl, wherever it occurs In any of said R"*^ or R"*^ Is independentiy unsubstituted or 
substituted with one to four substituents independently selected from Uie group consisting of 
30 {Ci-C8)alkyl, R^and R^^; 

Each R"*^ is independently selected from the group consisting of F, CI, Br, I, CN, OH, NO2, 
-C(=NH)-NH2, -C{=NH)-NH-OH, -C(=NH).NH-0-(CrC8)alkyl, -(C=0)-0-(Ci-C8)alkyl, 
-0-(C=0)-(Ci-Ce)alkyl. -(C=0)-(CrC8)alkyl, -(C=0)-NH2. -(C=0)-NH(CrC8)alkyl, 
-(C=0)-N<I(CrC8)alkyl]2, -NH-(C=0HCi-C8)alkyl, -C(=NH).NH2, -C(=NH)-NH-OH, 
35 -C(=NH)-NH-0-(Ci-C8)alkyl, -(C=0)-0-(Ci-C8)alkyl, -0-(C=0HCi-C8)alkyl, -(C=0)-(CrC8)alkyl, 
-(C=0)-NH2, -{C=0)-NH{CrC8)alkyl. -(C=0)-N>[(CrCfl)alkyl]2. -NH-(C=0)-(Ci<;8)alkyl. R^^ and 
R^; and 
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Each R"^^ is independently selected from the group consisting of (C3-Cio)cycloalkyl; 
(C2-Cio)hetero(^clyi, (C8-Cio)aryt, and (Ci-Cio)heteroaryl; 
or a pharmaceuticaily acceptable salt thereof. 

2. A compound according to claim 1 wherein is -NR^®-C{=0)-R^®; wherein R^® is 
5 (C3-Cio)cycloalkyl unsubstituted or substituted with one or two substituents independently selected 

from the group consisting of (Ci-C8)alkyl, F, CI, CN, OH. NH2, CF3, (C2-Cio)heterocyclyl, 
(C6-Cio)aryl, and {Ci-Cio)heteroaryl; wherein said (C6-Cio)aryl substituent is unsubstituted or 
substituted with one to four substituents independently selected from the group consisting of 
(CrC8)alkyl, F, CI, Br, CN, OH, and CF3; and wherein said (C2-Cio)heterocyclyl substituent is 
10 unsubstituted or substituted with one or two substituents independently selected from the group 
consisting of (Ci-C8)alkyl, -{C=0)-(Ci-C8)alkyl, -(C=0)-0-(Ci-C8)alkyl, -S-(Ci-C8)a!kyl, F, Br, OH, 
and CF3. 

3. A compound according to claim 1 wherein R^ Is H or (Ci-C8)alkyl unsubstituted or 
substituted with one to four substituents independently selected from the group consisting of OH, 

15 -NH2, (Ci-C8)alkyl-NH-, [(CrC8)alkyl]2>N-, (CrCio)heterocyclyl. and (CrCio)heteroaryL 

4. A compound according to claim 1 wherein X is ^=0. 

5. A compound according to claim 1 wherein the group -Y-Z- has the fomnula 
-N=CH-. 

6. A compound according to claim 1 selected from the group consisting of: 

20 W-(6-Oxo-2-phenyl-5,6-dihydro-1 H•i^ ,2]diazepino[4,5,6-cdlindol-8-yl)-2-phenyl-acetamide; 

2- Cyclohexyl-A/-(6oxo-2-phenyl-5.6-dihydro-1 H-[1 ,2]diazepinoI4, 5,6-ccf]indol-8-yl)- 
acetamide; 

A/-(6-Oxo-2-phenyl-5,6Klihydro-1H-[1,2]diazepino[4,5,6-ccOindol*yl)-4-ph^^^ 
butyramide; 

25 A/-(6-Oxo-2-phenyl-5.6-dihydro-1 H-[1 ,2]diazepino[4,5,6-cd]indol-«-yl)-3-phenyl- 

propionamide; 

3- FIuoro-2-methyl-/V-(6-oxo-2-phenyl-5.6-dihydro-1H-[1,2]diazepino[4,5,6-c<fli^^ 
benzamlde; 

2-Fluoro-/\/-(6-oxo-2-ph8nyl-5,6<lihydro-1H41,2]diazepino[4,5,6-ccOindoW^^^ 
30 trifluoromethyl-benzamide; 

/V-(6-Oxo-2-phenyl-5,6-dihydro-1H41,2]diazepino[4,5,6-cd]lndol-8-yl)-2-t^ 
benzamlde; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxyIic acid (6-oxo-2-phenyl-5,6-dihydro-1 H- 
[1,2]diazepino[4,5,6-cdIindol-8-yl)-amide; 
35 2-(3-Chlorophenyl)-W-(6-oxo-2-phenyl-5,6-dihydro-1 H-[1 .2]diazepinoI4,5,6-cc/|indol-8- 

yl)acetamide; 
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/V-(6-Oxo-2-phenyl-5,6-dihydro-1 ,2]diazepino[4,5,6-cdlindol-8-yl)-4-thien-2- 
ylbutanamide; 

1 -Acetyl-A/-(6K)xo-2-phenyl-6.6-dihydro-1 H-[1 ,2]diazepino[4.5.6-cc(lindol-8-yl)piperidine-4- 
carboxamide; 

5 3-(2-Methylphenyl)-A/-(6-oxo-2-phenyl-5,6-dihydro-1 ,2]diazepino[4,5,6-cd]indol-8- 

yl)propanamide; 

(2S)-2-Amino-A/-{6-oxo-2-phenyl-5.6<lihydro-1 ,21diazepino[4,5,6-^ 
phenyi-butyramide compound with trifluoro-acetic acid; 

(2R)-2-Amino-2K:yclohexyl-/V-(6-oxo-2-phenyl-5,6Klihydro-1H-[1,2]dlazepino[^ 
1 0 cdlindol-8-yl)ethanamide trifluoroacetate; 

(1 R,2R)-2-Phenyl-cycIopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-1 H- 
[1,2]dlazepino[4,5,6-cd]indol-8-yl)-amide; 

2-Ethylsulfanyl-A/-(6-<)xo-2-phenyl-5.6-dihydro-1 H-[1 ,2]dlazepinoI4.5,^ 
nicotinamide; 

15 (1 R.2R)-2-Phenyl-cyclopropanecarboxylic acid (6-oxo-5,6-dihydro-1H- 

[1,2]diazepino[4,5,6-cc(|indol-8-yl)-amide; 

A/-[2-(3-Dimethylamlnomethyl-phenyl)-6K)xo-5,6<liliydro-1H^1,2]dia2epino[4,5,6^^ 
8-yl]-2-fluoro-3-trifluoromethyl-ben2amide; 

6-Oxo-2-phenyl-A/-(2-phenylcyclopropyl)-5,6<lihydro-1H-[1,2]diazepino[4,5,6-ccO 
20 carboxamide; 

-(4-F!uorophenyl)ethyll-6-oxo-2-phenyl-5,6-dihydro-1 H-[1 ,2]diazepino[4,5,6-cd]indole- 
8-carboxamide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-dimethylaminometiiyl-phenyl)-6-oxo- 
5,6-dihydro-1 H-[1 ,2]diazepino[4,5,6-CGf]indol-8-yl]-amide; 
25 (1R,2R)-2-Phenyl-oyclopropanecarboxylic acid [2-(3-dimethylaminomethyl-phenyl)-6-oxo- 

5,6-diiiydro-1H-[1 ,2]diazepino[4,5,6-ccf]indol-8-yl]-amide (hydrocliloric salt); 

Acetic acid 3-{6-oxo-8-[((1R, 2R)-2-phenyl-cyciopropanecarbonyl)-amino]-5,6-dihydro-1H- 
[1 ,2]diazepino[4,5,6-cd]indol-2-yl}-benzyl ester; 

(1 R, 2R)-2-Phenyl-cyclppropanecarboxylic acid [2-(3-liydroxymethyl-plienyl)-6-oxo-5,6- 
30 dihydro-1 H-l^ ,2]dia2epinoI4,5,6-cd]indol-8-yl]-amide; 

(2R)-2-Amino-2-cyclohexyl-/\/-<6-oxo-2-phenyl-5.6-dihydro-1H-[1,2]diazepinoI4,5^ 
ccr|indol-8-yl)-acetamide (hydrocliloric salt); 

A^-[1 -(4-Hydroxyphenyl)ethyl]-8-oxo-2-phenyl-5,6-dlhydro-1 ,2]diazepinoI4,5,6- 
c(/]indole-8-carboxamide; 
35 2.3-Difluoro-A/-(6-oxo-2-phenyl-5.6-dihydro-1 H-[1 ,2]diazepinoI4,5.6-cd]indol-8-yl)- 

benzamide; 
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(1 R,2R)-2-Phenyl-cycIopropanecarboxylic acid (6-oxo-5,6-dihydro-1 H- 

[1,2]diazepino[4,5,6-cd]indol-8-yl}-amide; 

A/-(4-Fluorobenzyi)-6-oxo-2-phenyl-5,6-dihydro-1 ,2]diazepino[4,5,6^mdole-8- 
carboxamide; 

5 (1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-cyclobutylaminomethyl-phenyl)-6- 

oxo-5.6-dihydro-1 H-{1 ,2]diazepino[4,S,6-cd]indol-8-yl]-amide(hydrochioric salt); 

(1 R,2R)-2-Phenyl"Cyclopropanecarfaoxylic acid [6-oxo-2-(3-pyrrolidin-1-ylmethyl-phenyl)- 
5,6-dihydro-1 H-[1 ,2]diazepino[4,5,6-cd]indol-8-yl]-amide(hydrochloric salt); 

AK6-Oxo-2-phenyl-5,6-dihydro-1 H-[1 ,2]diazepinQ[4,5.6-ccflindol-8-yl)-(1 .2-&ans)-2-I6- 
1 0 (trifluoromethyl)pyridin-3-yl]cyclopropanecarboxamide trifluoroacetate; 

{2R)-2-Amlno-/V^(6K)xo-2-phenyl-5,6-dihydro-1 .2]diazepino[4,5,6-^ 
phenyl-^cetamide (hydrochloric salt); 

(2R)-2-Amino-AK6-oxo-2-phenyl-5,6-dihydro-1 H-[1 ,2]diazepino[4,5.6-ccO 
phenyl-propionamide(hydrochloric salt); 
1 5 (3E)-4-Phenyl-but-3-enoic acid (6-oxo-2-phenyl-5,6-dihydro-1 H-[1 ,2]diazepino[4,5,6- 

ccflindol-8-yl)-amide; 

2-lndan-2-yl-/V-(6-oxo-2-phenyl-5,6-<lihydro-1H-[1,2]diazepinoI4,5,6-cd]^ 
acetamide; 

(1 ,2-fyTaA?s)-2-(4-Fluoro-phenyl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro- 
20 1 H-[1 ,2]diazepino[4.5,6-ccf]indol-8-yl)-amide; 

(1 ,2-fAB/7s)-2-Pyridin-3-yl-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-1 H- 
[1,2]diazepinoI4,5,6-cc/lindol-8-yl)-amide (hydrochloric salt); 

(1,2-&ans)-2-(3-Methoxy-phenyl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6- 
dihydro-1H-[1,2]dlazepino[4,5,6-ccflindol-8-yl)-amide; 
25 2-lndan-2-yl-(6-oxo-5,6-dihydro-1-I1,2]diazepino[4,5,6-cd]indol-8-yl)-acetam 

(2R)-2-Hydroxy-A/-<6<)xo-2-phenyl-5,6<lihydro-1H-[1,2]diazepino[4,5,6-cd]indol^ 
phenylethanamide; 

(1 ,2-f/a/?s)-2-Pyridin-2-yl-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-1 H- 
[1,2]diazepino[4.5.6-CGf]indol-8-yl)-amlde acetic acid; 
30 (1 ,2-fra/7S)-2-(lH-lmidazol-4-yl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro- 

1H-[1,2]diazepino[4,5,6-CGf]indol-8-yl)-amide acetic acid; 

(2R)-Piperidine-2-carboxylic acid (6-oxo-2-phenyl-5,6-dihydro-1 H-[1 ,2]dia2epino[4,5,6- 
ccf]indol-8-yl)-amide (hydrochloric salt); 

(2S)- 2-Amino-3-cyano-W-(6-oxo-2-phenyl-5,6-dihydro-1 H-[1 ,21diazepino[4,5,6-ccf|indol-8- 
35 yl)-propionamide acetic acid; 

(2R)-2-amino-3-(4-hydroxyphenyl)-A/-(6-oxo-2-phenyl-5.6<Jihydro-1H^1,2]diazepi 

ccf|indol-8-yl)propanamide (hydrochloric salt); 
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(1 R,2R)- 6-Oxo-8K(2-phenykyclopropanecart)onyl)-amino]-5,6-dihydro-1 H- 

[1 ,2]diazepino[4,5,6-cd]indole-2-carboxylic acid methyl ester; 

(2R)-3-(4-Hydroxyphenyl)-2-(methylamino)-W-(6-oxo-2H3henyl-5 
[1 ,2]diazepino[4,5,6-cd]indol-8-yl)propanamide (hydrochloric salt); 

5 (2R)-2-Amlno-3-(4-fluorophenyl)-W-(6K)xo-2-phenyl-5,6Klihydro-1H^ 
cG0indol-8-yl)propanamide (hydrochloric salt); 

(1 R.2R)- 6-Oxo-8-I(2-phenyl-cyclopropanecarlx)nyl)-amino]-5,6-dihydro-1 H- 

[1 »2]diazepino[4,5,6-CG(|indole-2-carboxylic acid methylamide; 

(1 R,2R)- 6-Oxo-8-[(2-phenyl-cyclopropanecarbonyl)-amino]-5.6-dihydro-1 H- 

1 0 [1 ,2]diazepino[4.5,6-ccf|indole-2-carboxylic acid (2-hydroxy-ethyl)-amide; 

(1 R,2R)- 6-Oxo-8H[(2-phenyl-cycIopropanecarbonyl)-amino]-5,6-dihydro-1 H- 

[1,2]dlazepino[4,5.6-cc(]indole-2-carboxylic acid (2-dimethylamino-ethyl)-amide; 

(2R)-2-Amino-2-(4-hydroxyphenyl)-A/-(6-oxo-2-phenyl-5.6-dihydro-1H- 
[1,2]diazepino[4,5,6-ct/]indoi-8-yl)ethanamide (hydrochloric salt); 
16 (1 ,2-fra/7s)-2-(4-Hydroxy"phenyl)-cyclopropanecarboxylic acid (&oxo-5,6-dihydro-1- 

[1,2]diazepino[4,5,6]indol-8-yl)-amide; 

(1 .2-fra/7s)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6- 
dihydro-1-[1 ,2]diazepino[4.5,6]indol"8-yl)-amide; 

(1 R.2R)- 2-Phenyl-cyclopropanecarboxylic acid (2-ethyl-6-oxo-5,6-dihydro-1H- 
20 [1 ,2]diazepino[4,5,6-cd]indol-8-yl)-amide;' 

(1 R,2R)- 2-Phenyl-cyclopropanecari30xylic acid (2-chloro-6-oxo-5,6-dihydro-1H- 
[1 ,2]diazepino[4,5,6-cdIindol-8-yl)-amide; . 

(1 ,2-f/a/7s)-2-(3-Bromo-phenyl)-cyc!Qpropanecarboxylic acid (6-oxo-5,6-dihydro-1 W- 
[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide; 
25 (1 ,2-fra/JS)-2-(3-Hydroxy-phenyl)-cyclopropanecarboxylic acid (6-oxo-5,6-dihydro-1- 

[1,2]diazepino[4,5,6]indol-8-yl)-amide; 

2-(3,4-Dihydroisoquinolin-2(1 H)-yl)-W-(6-oxo-2-phenyl-5.6-dihydro-1 H- 
[1,2]diazepino[4,5,6-cd]indol-8-yl)acetamide; 

(1 R,2R)- 2-Phenyl-cyclopropanecarboxylic acid (2-bromo-6-oxo-5,6-dihydro-1 H- 
30 [1 .2]diazepino[4,5,6-cc/]indol-8-yl)-amide; 

(1R,2R)- 2-Phenyl-cyclopropanecarboxylic acid I6-oxo-2-(1.2,3,6-tetrahydro-pyridin-4-yl)- 
5,6-dihydro-1 H-H ,2]diazepino[4,5,6-cc(lindol-8-yl]-amide (hydrochloric salt); 

(1 R.2R)-/V-.(6-Oxo-2-pyridin-4-yl-5.6-dihydro-1 ,2]diazepino[4,5,6-cc(lindol-8-yl)-2. 
phenylcyclopropanecarix>xamide; 
35 AK6-Oxo-2-pyridin-4-yl-5.6-dihydro-1 W-I1 ,2]diazepino[4.5,6-cd]indol-8-yl)-{1 ,2-(ra/7s)-2- 

pyridin-3-ylcyclopropanecari30xamide; 
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AK6-Oxo-2-pyridin-3-yl-5,6-dihydro-1 H<1 .2]diazepinoI4.5.6-ccflindol-8-ylH1 .2-frans)-2- 
pyridin-3-ylcyclopropanecarboxamide; 

(1 /?,2R)-A/-(6<)xo-2-pyridin-3-yl-5,6<lihydro-1 H^l ,2]diazepin 
phenylcyclopropanecarboxamide; 
5 (1R,2R)- 2-Phenyl-cyclopropanecarboxylic acid [2-(3-dimethylamin<>-prop-1-ynyl)-6-oxo- 

5,6-dihydro-1 H-[1 ,21diazepino[4,5,6-cdlindol-8-yl]-amide; 

(1R,2R)- 2-Phenyl-cyclopropanecarboxylic acid [2-(3-dimethylamino-propyl)-6-oxo-5,6- 
dihydro-1 H-[1 ,2]diazepinoi4,5,6-cc/]indol-8-yll-amide; 

(1R,2R)- 2-Phenyl-cyclopropanecarboxylic acid [2-{3-dimethylamino-propenyl)-6-oxo-5,6- 
1 0 dihydrO"1 ,21diazepinoI4,5,6-cc/]indoi-8-yl]-amide; 

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-methy[amino-prop-1-ynyl)-6-oxo-5,6- 
dihydro-1H-[1.2]diazepino[4,5,6-cdIindol-8-yl]-amide (hydrochloric salt); 

(1 ,2-fcra/)s)-2-Pyridln-3-yl-cyclopropanecarboxylic acid [2-(3-methylamino-prop-1 -ynyO-S- 
oxo-5,6-dihydro-1 H-[1 ,2]dia2epino[4,5,6-cd]indol-8-yl]-amide (dihydrochloric salt); 
1 5 (2R)-2-Amino-2-cyclohexyl-A/-[2-(3-methylamino-prop-1 -ynyl)-6-oxo-5 H- 

[1 ,2]diazepino[4,5,6-CGllindol-8-yl]-acetamlde (dihydrochloric salt); 

(1 .2-tra/7S)-A/-[1 -(2-Hydroxyethyl)-6-oxo-5.fr<llhydro-1 H-[1 ,21diazepinoI4,5,6-cd]indol-8-yl]- 
2-phenylcyclopropanecarboxamide; 

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid (2-dimethylaminomethyl-6-oxo-5.6- 
20 dihydro-1 H-[1 ,2]diazepino[4,5.6-cc(]indol-8-yl)-amide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxyllc acid [1 -(2-amino-ethyl)-6-oxo-5,6-dihydro-1 H- 
[1,2]diazepino[4,5,6-cd]lndol-8-yl]-amide; 

(1 R,2R)-2-Phenyl-cyclopropanecari30xylic acid [2-(3-morpholin-4-yl-prop-1 -ynyl)-6-oxo- 
5,6-dihydro-1 H-[1 ,2]diazepinoI4,5,6-cdlindol-8-yl]-amide; 
25 (1 R,2R)-2-Phenyl-cyclopropanecari30xylic acid [6-oxo-2-(3-pyrrolidin-1 -yl-prop-l -ynyl)-5,6- 

dihydro-1H-[1 ,2]diazepino[4,5,6-ccr|lndol-8-yl]-amide; and 

(1 R.2R)-2-Phenyl-cyclopropanecarboxylic acid [1 -(2-amino-ethyl)-2-chloro-6-oxo-5.6- 
dihydro-1 H-[1 ,2]diazepino[4,5,6-cc(Ilndol-8-yl]-amide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid I2-(1 H-imidazol-2-yl)-6-oxo-5,6-dihydro- 
30 1 H-[1 .2]diazepino[4,5,6-cdllndol-8-yl]-amide; 

(1 R.2R)-2-Phenyl-cyclopropanecarboxyIic acid (2-cyano-6-oxo-5.6-dihydro-1 H- 
[1 ,2]diazepino[4,5,6-ccfIindol-8-yl)-amide; and 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(1 H-imidazol-2-yl)-6-oxo-5,6-dihydro- 
1 H-[1 ,2]diazepino[4,5,6-ccf|indol-8-yl]-amide; or 
35 a pharmaceutically acceptable salt or solvate thereof. 

7. A compound according to claim 1 selected from the group consisting of: 
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3-Fluoro-2-methyl-A/-(6-oxo-2-phenyl-5.6Hlihydrc>-1 H^l ,2]di^^ 
benzamide; 

2-Fluoro-A/-(6-oxo-2-phenyl-5,6-dihydro-1 H41 ,2]diazepino[4,5,6-c^ 
trifiuoromethyl-benzamide; 
5 AK6-Oxo-2-pheny!-5,6<lihydr(>1H41,2]diazepino[4.5,6-ccflindol-8-y^^^ 
ylbutanamide; 

(1 R.2R)-2-Phenyl-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5.6-dihydro-1 H- 
[1,2ldiazepino[4,5,6-ccfIindol-8-yl)-amide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid I2-(3-dimethylaminomethyl-phenyl)-6-oxo- 
1 0 5,6-dihydro-1 H-[1 ,2]diazepino[4, 5,6-cd]indol-8-yl]-amide; 

Acetic acid 3-{6-oxo-8-I((1R, 2R)-2i)henyl-cyGlopropanecarbonyl)-amlnol-5,6-dihydro-1H- 
[1 .2]diazepino[4,5,6-CGr]indol-2-yl}-benzyl ester; 

(1R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-hydroxymethyI-phenyl)-6-ox(>-5.6- 
dihydro-1 H-[1 ,2]diazepinoI4,5,6-ccOindoi-8-yl]-amide; 
1 5 (2R)-2-Amino-2-cyclohexyl-A/-(6-oxo-2-phenyl-5,6-dlhydro-1 H-[1 ,2]diazepinoI4, 5,6- 

ccr]indol-8-yl)-acetamide; 

(1 R.2R)-2-Phenyl-cyclopropanecarboxyiic acid (6-oxo-5,6-diiiydro-1 H- 

[1,2]diazepino[4,5,6-cc/|indol-8-yl)-amide; 

(1 R,2R)-2-Plienyl-cyclopropanecarboxylic acid [2-(3-cyclobutylaminomethyl-plienyl)-6- 
20 oxo-5,6-dihydro-1H-[1,2]diazepino[4,5,6-cdI[ndol-8-yl]-amide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid [6-oxo-2-(3-pyrrolidin-1-ylmethyi-plienyl)- 
5,6-diliydro-1 ,2]diazepino[4,5,6-cd]indol-8-yl]-amide; 

2-lndan-2-yl-A/-(6-oxo-2-phenyl-5.6<lihydr(>-1 H-[1 .2]diazepino[4.5,6-cc^ 
acetamide; 

25 (1,2-iran5)-2-(4-Fluoro-plienyl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-diliydro- 

1 H-[1 ,2]diazepino[4,5,6-cd]indol-8-yi)-amide; 

{2R)-2-Amino-3-(4-hydroxyplienyl)-A/-(6-Qxo-2-plienyl-5,6Hiihydro^ 
[1,2]diazepino[4.5,6-cdlindol-8-yl)propanamide; 

(1 R,2R)-6-Oxo-8-[(2-phenyl-cyclopropanecarbonyl)-amino]-5,6-dihydro-1 H- 
30 [1 ,21dia2epino[4,5,6-cd]indole-2-carboxylic acid metliyl ester, 

(1R,2R)-6-Oxo-8-[(2-piienyl-cyclopropanecarbonyl)-amino]-5,6-diliydro-1H- 
[1,2]diazepino[4,5,6-cd]indole-2-carboxylic acid methylamide; 

(1 R,2R)-6-Oxo-8^(2-plienyl-cyclopropanecarbonyl)-amino]-5,6-diliydro-1 H- 
[1,2]diazepino[4,5,6-cdlindole-2-carboxylic acid (2-hydroxy-ethyl)-amide; 
35 (1 R,2R)-6-Oxo-8-[(2-phenyl-cyclopropanecarbonyl)-amino]-5,6-dihydro-1 H- 

[1,2]diazepinG[4,5,6-cdlindole-2-carboxylic acid (2-hydroxy-ethyl)-amide; 
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(2R)-2-Amino-2-(4-hydroxyphenyl)-W-(6-oxo-2-phenyl-5,6-dihy 
[1,2]diazepino[4,5,6-ccqindol-8-yl)ethanamide; 

(1 ,2-tnans)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic acid (6-oxo-5,6-dihydro-1 H- 
[1,2]diazepino[4,5,6-CGf]indol-8-yl)-amide; 

(1,2-fra/?s)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6- 
dihydro-1-[1,2]diazeplno[4,5,6]indol-8-yl)-amide; 

(1 R.2R)-2-Phenyl-cyclopropanecarboxylic acid (2-ethyl-6-oxo-5,6-dihydro-1 H- 

[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid (2-ethyl-6-oxo-5,6-dihydro-1 H- 
[1,2]dlazepino[4,5,6-cGr]indol-8-yl)-amide; 

2-(3,4-Dihydroisoquinolin-2( 1 H)-yl)-/V-{6-oxo-2-plienyl-5,6-dihydro-1 H- 
[1,2]diazepino[4,5,6-cd]indol-8-yl)acetamide; 

2-(3,4-Dlhydroisoqu[nolln-2(1 H)-yl)-A/-(6-oxo-2-phenyl-5,6-dihydro-1 H- 
[1 ,2]diazepino[4,5,6-cd]indol-8-yt)acetamide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid [6-oxo-2-(1 ,2,3,6-tetrahydro-pyridin-4-yl)- 
5,6-diliydro-1 H-[1 ,21diazepino[4,5,6-cc/]indol-8-yl]-amide; 

(1 R.2R)-A/-(6-Oxo-2-pyridin-4-yl-5.6Kllhydro-1H41 .2]dlazepino[4,5.6^^ 
phenylcyclopropanecarboxamide; 

(1 R.2R)-A/-(6-Oxo-2-pyridin-3-yl-5,6Klihydro-1H41 ,2]diazepino[4.5.6^^ 
phenylcyclopropanecarboxamide; 

(1R,2R)-2-Phenyl-cyclopropanecarboxyllc acid [2-(3-dimethylamino-prop-1-ynyl)-6-oxo- 
5,6-dihydro-1 H-[1 ,2]diazepino[4,5.6-ccl]indol-8-yl]-amide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-dimethylamino-propenyl)-6-oxo-5,6- 
dihydra-1 H-[1 ,2]diazepino[4,5,6-cor]indol-8-yl]-amide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-methylamino-prop-1-ynyl)-6-oxo-5.6- 
dihydro-l H-[1 ,2]diazepino[4,5,6-cd]indol-8-yl]-amide; 

(2R)-2-Anriino-2-cyclohexyl-A/-[2-(3-methylanriino-prop-1-ynyl)-6-oxo-5,6-^ 
[1,2]diazepino[4,5,6-CGr]indol-8-yl]-acetamidede; 

(1 R,2R)-2-Phenyl-oyclGpropanecarboxylic acid (2-hydroxymethyl-6-oxo-5,6-dihydro-1H- 
[1,2-cc/ldiazepino[4,5,6]indo!-8-yl)-amide; 

• (1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid [6-oxo-2-(3-pyrrolidin-1 -yl-prop-1 -ynyl)-5,6- 
dihydro-1 H-[1 ,2]dia2epino[4,5,6-ccf]indol-8-yl]-amide; 

(1 R,2R)-2-Phenyl-cyc!opropanecarboxylic acid [2-{1 H-imidazol-2-yl)-6-oxo-5,6-dihydro- 
1 H-[1 ,2]diazepino[4iS,6-CGr|indol-8-yl]-amide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid (2-cyano-6-oxo-5,6-dihydro-1 H- 
[1,2]diazepino[4,5,6-cd]indol-8-yl)-amide; and 
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(2R)-2-Amino-2-{4-hydroxyphenyl)-A;-(6-oxo-2-phenyl-5.6-dihydix^ 
[1,2]diazepino[4,S.6-cd]indol-8-yl)ethanamide hydrochloride; or 
a pharmaceutically acceptable slat or solvate thereof. 
8. A compound according to claim 1 selected from the group consisting of: 
5 2-Fluoro-A/-(6-oxo-2-phenyl-5.6-dihydro-1 H-[1 ,21dia2epino[4,5,6-cd]indol-8-yl)-3- 

trifluoromethyl-benzamide; 

W-(6-Oxo-2-phenyl-5,6-dlhydro-1 H-[1 ,2]diazepino[4,5.6-cclllndol-8-yl)-4-thien-2- 
ylbutanamide; 

(1R, 2R)-2-Phenyl-cyclopropanecarboxylic acid [2-(3-hydroxymethyl-phenyl)-6-oxo-5.6- 
1 0 dihydro-1 H-[1 ,2]diazepino[4.5,6-cc/]indol-8-yl]-amlde; 

(2R)-2-AminO"2<:yclohexyl-A/-(6-oxo-2-phenyl-5,6<lihydro-1 ,2]di^^ 
cd]indol-8-yl)-acetamide(hydrochloride); 

6-Oxo-2-phenyl-A/-[(1R)-1-phenylethyl]-5.6<lihydro-1H-[1,2]diazepino[^ 
carboxamide; 

15 (1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid (6-oxo-5,6-dihydro-1H- 

[1 ,2]diazepino[4,5,6-cdIindol-8-yl)-amlde; 

(2R)-2-Hydroxy-A/-(6-oxo-2-phenyl-5.6<lihydro-1 H-[1 ,2]diazepino[4,5,6-ccO 
phenylethanamide; 

(1 ,2-irans)-2-Pyridin-2-yl-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro-1 H- 
20 [1 .2]diazepino[4,5,6-ccriindol-8-yl)-amide (acetic acid salt); 

(1 ,2-fr'aA3s)-2-<1H-lmidazol-4-yl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6-dihydro- 
1H-[1,2ldiazepino[4,5,6-ccflindoi-8-yl)-amide (acetic acid salt); 

(2R)-Piperidine-2-carboxylic acid (6-oxo-2-phenyl-5.6-dihydro-1 H-[1 ,2]diazepinoI4,5,6- 
cd]indol-8-yl)-amide (hydrochloric salt); 

25 (2/?)-2-Amino-3-^4-hydroxyphenyl)-/\/-(6-oxo-2-phenyl-5,6-dihydro-1H- 
[1 .2]diazepino[4,5.6-cGr|indol-8-yl)propanamide hydrochloride; 

(1 R.2R)-6-Oxo-8H[(2-phenyl-cyclopropanecarbonyl)-amino]-5,6<iihydro-1 H- 
[1 ,2]diazepino[4,5,6-coriindole-2-carboxylic acid (2-dimethylamf no-ethyl)-amide; 

(1,2-f/a/7s)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6- 
30 dihydro-1 -[1 .2]diazepino[4.5,6]indol-8-yi)-amide; 

(1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid (2-ethyl-6-oxo-5.6-dihydro-1 H- 
[1,2]diazepino[4,5,6-cc(lindol-8-yl)-amide; 

(1 R.2R)-A/-(6-Oxo-2-pyridin-3-yl-5,6-dihydro-1 H-[1 ,2]diazepino[4,5,6-ccflindol-8-yl)-2- 
phenylcydopropanecarboxamide; and 
35 (1 R,2R)-2-Phenyl-cyclopropanecarboxylic acid [1-(2-amino-ethyl)-2-chloro-6-oxo-5,6- 

dihydro-1H-I1 ,2]diazepino[4.5,6-cc(]lndol-8-yII-amide; or 

a phannaceutically acceptable salt or solvate thereof. 
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9. A compound according to claim 1 selected from the group consisting of 
2-Fluoro-A/-(6-oxo-2-phenyl-5,6-diliydro-1 H-[1 ,2]diazepino[4,5,6-CGf]indol-8-yl)-3- 

trifluoromethyl-benzamide; 

WK6-Oxo-2-phenyl-5,6-dihydro-1H-[1,2]diazepino[4,5,6-ccflindol-8-yl)-2-W^ 
5 benzamide; 

/V-(6<)xo-2-phenyl-5,6Klihydro-1 H41 ,2]diazepino[4,5.6-ccOindol-8-ylH^ 
ylbutanamide; 

A/-[2-{3-Dlmethylaminomethyl-plienyl)-6-oxo-5.6-diliydro-1H-{1,2]diazepino[4,5.6-^ 
8-yl]-2-fluoro-3-trifIuoromethyl-benzamide; 
1 0 (2R)-2-Amino-2-cyclohexyl-/V-(6-oxo-2-phenyl-5,6-diliydro-1 H-[1 ,2]diazeplno[4,5,6- 

cd]indol-8-yl}-acetamide(hydrocliloride); 

(1 R,2R)-2-Plienyl-cyclopropanecarboxyllc acid (6-oxo-5,6-diliydro-1 H- 

[1 ,2]diazepino[4,5,6-c(/|indol-8-yl)-amide; 

(1 R,2R)-6-Oxo-8-[(2-plienyl-cyclopropanecarbonyl)-amino]-5,6-dihydro-1 H- 
15 [1 ,2]diazepino[4,5,6-CG(ilndole-2-carboxy(ic acid (2-dlmethylamino-ethyl)-amide; 

(2R)-2-Amino-2-(4-hydroxyplienyl)-A/-(6-oxo-2-ptienyl-5.6Klihydr 
[1 ,2]diazepino[4,5,6-ccf]indol-8-yl)etlianamide hydrochloride; 

(1,2-fAans)-2-(4-Hydroxy-phenyl)-cyclopropanecarboxylic acid (6-oxo-2-phenyl-5,6- 
dihydro-1-[1,2]diazepino[4,5,6]indol-8-yl)-amide; and 
20 (1 R,2R)-2-Phenyl-cyclopropanecarboxyHc acid (2-ethyl-6-oxo-5,6-dihydro-1H- 

[1 ,2]dlazepino[4,5,6-cd]indol-8-yl)-amide; or 

a phamnaceutically acceptable salt or solvate thereof. 

i 

10. A pharmaceutical composition comprising: 

(a) an effective amount of a CHK-1-inhibiting agent that is a compound according to 
25 claim 1 ; or a phamnaceutically acceptable salt thereof; 

(b) an effective amount of an anti-neoplastic agent or therapeutic radiation; 
and 

(c) a pharmaceuticaliy acceptable carrier for said CHK-1 -inhibiting agent 

11. A composition containing a compound according to claim 1 or a pharmaceuticaliy 
30 acceptable salt or solvate thereof and an anti-neoplastic agent as a combined preparation for the 

simultaneous, separate or sequential use in treating a neoplasm. 

12. Use of an anti-neoplastic agent or a therapeutic radiation having an anti- 
neoplastic effect in combination with a compound according to claim 1 or a phamiaceutically 
acceptable salt or solvate thereof, for treating a neoplasm in a mammal. 

35 13. Use of a compound according to claim 1 or a pharmaceuticaliy acceptable salt or 

solvate thereof, for the treatment of a condition which can be treated by the inhibition of protein 
kinases in a mammal, including a human. 
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ABSTRACT OF THE DISCLOSURE 

Protein kinase, such as CHK-1, inhibiting tricyclic compounds of the following formula 
(wherein R^, R^and R^ are as defined in the specification) 

H 



\ 




pharmaceutical compositions containing effective amounts of said compounds or their salts are 
useful as a single agent or in combination with an anti-neoplastic agent or therapeutic radiation 
having an anti-neoplastic e^ec^ifgr^irig^ti^g. djgeasejSLQricflnditi as cancers. 
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